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Include FIRE PROTECTION by CARDOX 


War has taught many lessons. One, for ex- 
ample, that merits high rating on any plan- 
ning program is this: ENGINEERED VICTORY 
over production can be lost without an 
engineering victory over fire! 

Whether your planning is concerned with 
war production, conversion, or utilization of 
new processes, an individually engineered 
Cardox Fire Extinguishing System offers 
many distinct advantages for protecting 
critical fire hazards. 


CARDOX PROTECTION COVERS A WIDE 
VARIETY OF INDOOR AND OUTDOOR HAZARDS 


Installed to protect one or many manufac- 
turing operations, a Cardox System can 
provide means of detecting fires in such 
places as areas where flammable liquids are 
processed, used or handled around 
electrical equipment or at any of a wide 
variety of key hazards where one fire could 
stop all production. 


HOW CARDOX SYSTEMS PERFORM 


Fire in any of these hazards is detected 
visually or automatically. 

An alarm sounds, giving personal notice 
to leave the fire zone. Time is allowed for 
complete evacuation of personnel. 
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A timed mass discharge of non-damaging, 
non-contaminating cold Cardox CO:, re- 
leased into the fire zone, reduces oxygen 
content of the atmosphere below combus- 
tion requirements and cools out the entire 
fire. Cardox COz—in pounds or tons, as re- 
quired—is discharged into the fire so rapid- 
ly that burning time is usually cut to a very 
few seconds. 

Extinguishment of this kind is possible with a 
Cardox System through engineered application of 
carbon dioxide maintained at a standard storage 
temperature of 0° F. The advantage of uniform 
extinguishing performance can thus be provided 
indoors or out... for large or small fires .. . 
for one or a number of hazards. 

If you would like more information for 
use in solving current war plant fire protec- 
tion problems—or for consideration in con- 
nection with post-war planning—write for 
Bulletin 2534. 


CARDOX CORPORATION 
BELL BUILDING, CHICAGO 1, ILLINOIS 
District Offices in New York . Washington 
Detroit . Cleveland . Atlanta . Pittsburgh 
San Francisco . LosAngeles . Seattle 
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International. 

Air raid fires are still occurring in London. This picture, taken after an air raid on 
Feb. 20, 1944, shows that fire is still a most potent weapon of war, despite the declin- 
ing power of the enemy air forces, and the increased efficiency of British fire fighting. 
The only complete defense against air-set fires is making cities conflagration-proof by 
superior construction of individual buildings and by spacing so that fire cannot spread 
from building to building or block to block. 
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The Quarterly 


April, 1944 


Meeting of Board of Directors. 


New York, January 26, 1944. 


Present. 


George W. Elliott, Chairman 

David J. Price, President 

Richard E. Vernor, Vice-President 

C. C. Johnson, Vice-President 

Alvah Small, Past President 

Harold L. Miner, Past President 

Hovey T. Freeman, Secretary-Treasurer 


A. L. Brown L. G. Schraffenberger 
Frank Epps E. O. Shreve 

W. F. Hickey A. H. S. Stead 

W. E. Mallalieu W. C. Wagner 

H. E. Newell John L. Wilds 


Robert S. Moulton, Technical Secretary; Horatio 
Bond, Chief Engineer; Charles S. Morgan, 
Engineer. 

Business Transacted. 

1. As the presiding officer pro tem, 
President Price paid tribute to our late 
Chairman of the Board, Albert T. Bell, 
whose sudden death on September 3, 
1943, deprived the Association of a loyal 
and devoted servant. 

2. In accordance with Article 4 (c) of 
the Articles of Association, the vacancy in 
the office of Chairman was filled until the 
next annual meeting by the unanimous 
election of George W. Elliott. 

3. W. E. Mallalieu requested that his 
resignation from the Board be accepted. 
The Board voted to accept his resignation 
and named H. E. Newell to succeed him 
until the next annual meeting. 

4. The program for the 1944 annual 
meeting was discussed and referred to the 
Program Committee with power. 


5. The following reports were made: 
(a) Financial—Hovey T. Freeman, 

Secretary-Treasurer. 

(b) Membership—Robert S. Moul- 
ton, Technical Secretary. 

(c) Advertising—Charles S. Mor- 
gan, Advertising Manager. 

(d) Publications—Robert S. Moul- 
ton, Technical Secretary. 

(e) Field Service—Horatio Bond, 

Chief Engineer. 

(f) Fire Marshals’ Section—Charles 

S. Morgan, Executive Secretary. 

(g) Volunteer Firemen’s Section— 

Horatio Bond, Chief Engineer. 

6. Proposed uniform regulations for 
sections of the Association submitted by 
the Advisory Committee in accordance 
with the action of the Board at its June, 
1943, meeting were discussed and referred 
back to the Advisory Committee for fur- 
ther consideration and report at a later 
meeting of the Board. 

7. A communication from certain ofh- 
cers of the Fire Marshals’ Section was dis- 
cussed. General Manager Bugbee was in- 
structed to advise the officers of the Fire 
Marshals’ Section that certain requests con- 
tained in the communication were outside 
the jurisdiction of the Board and that 
other matters involving questions of policy 
with respect to all sections would receive 
further consideration. 

8. In accordance with a request from 
the Fire Protection and Insurance Section 
of the Association of American Railroads, 
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and the recommendation of the Advisory 
Committee, it was voted to form a Rail- 
road Section of the N.F.P.A. to concern it- 
self with fire protection as related to the 
railroads. 


9. Further consideration was given to 
the status of Section 2452 of the 1940 Edi- 
tion of the National Electrical Code, and 
the interim amendment suspending this 
provision of the Code for the duration 
(see Minutes of Board, June 29, 1942, 
Minute 18, and June 28, 1943, Minute 
11). The Executive Office staff reported 
on this matter and submitted a proposal 
made by the Edison Electric Institute for a 
study of the subject, and a resolution by 
the International Association of Electrical 
Inspectors. The Board heard a statement 
by W. J. Mahan, representing the Interna- 
tional Association of Electrical Inspectors. 
After discussion, it was voted to take no 
further action at the present time. 


10. The Committee on Technical 
Committee Procedure reported on com- 
mittee appointments and on the operation 
of technical committees during the war 
period, stating that in accordance with the 
previous action of the Board current com- 
mittee activities were being largely con- 
fined to matters having immediate applica- 
tion to the war emergency. The committee 
further reported on its future plans for 
broadening the base of the technical com- 
mittee organization to include effective 
representation of new groups which have 
come into the N.F.P.A. during recent 
years, and to make provision to fill gaps in 
the existing committee structure. The com- 
mittee also outlined its plans for the or- 
ganization of a committee project on gen- 
eral storage to have jurisdiction over 
storage material not covered by existing 
N.F.P.A. committees and to deal with spe- 
cial storage problems such as those pre- 
sented by furs. This report was accepted. 


11. It was voted to confirm the tech- 
nical committee appointments appearing 
in the 1943 Year Book made by the Com- 
mittee on Technical Committee Procedure 
subsequent to the June meeting of the 
Board, also to confirm the following addi- 
tional technical committee appointments 
recommended by the Committee on Tech- 
nical Committee Procedure: 


MEETING OF THE BOARD OF DIRECTORS. 


Electrical. 
E. W. McLeod, Canadian Engineering Stand- 
ards Committee (non-voting member). 
Explosion Venting. 
Myron J. Jones, Metal Window Institute. 
J. E. C. Valentin, Member at large. 
Fire Protection Engineering Education. 
Dr. Herbert J. Stack, New York University. 


Fire Pumps. 

E. L. Blair, Member at large. 

W. C. Dowd, Hydraulic Institute. 
Firemen's Training. 
Robert F. Hamm, Indiana Fire Service Train- 
ing Schools. 
Hydrants, Valves and Pipe Fittings. 
W. P. Kliment, replacing A. M. Houser. 
Municipal Fire Apparatus. 

Samuel Pope, Chairman, replacing Joseph N. 
Sullivan, retired. 

Storage of Combustible Fibres. 

J. D. Jones, replacing Geo. D. Suter, Cotton 
Engineering and Inspection Service. (Mr. 
Suter remains on the committee as repre- 
sentative of the Arkansas Fire Prevention 
Bureau. ) 


12. On behalf of General Manager 
Bugbee, Mr. Morgan reported that the 
Executive Office, acting on previous in- 
struction from the Board, had been in- 
vestigating the possibilities of establishing 
a pension plan for employees of the Asso- 
ciation, but that no satisfactory plan had 
as yet been developed. It was voted to 
refer this matter to the Advisory Commit- 
tee for further study. 

13. A progress report of the Commit- 
tee on Long Range Planning was pre- 
sented by Committee Chairman David J. 
Price, who outlined the topics under con- 
sideration by the committee and suggested 
that a discussion of long range planning 
problems be included in the program of 
the 1944 annual meeting. This report 
was accepted and after discussion it was 
voted to extend the scope of this commit- 
tee to include a study of the Association 
itself in relation to developments in the 
post-war period, the revised scope state- 
ment to read as follows: ‘Advisory to the 
Association and to other N.F.P.A. com- 
mittees in the development of policies on 
long range planning in all phases of fire 
prevention and extinguishment, and to 
study and report on the general administra- 
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tive and operational policies and proce- 
dures of the Association.” It was further 
voted to authorize Chairman Price to ap- 
point additional members to the commit- 
tee, subject to confirmation by the Board. 

14. Messrs. Moulton and Bond re- 
ported on various contacts with U. S. gov- 
ernment agencies and other staff activities 
pertaining to the war effort. It was voted 
to receive these reports with an expression 
of approbation and encouragement. 

15. Amendments to the Table of Com- 
mon Hazardous Chemicals, submitted by 
the Committee on Hazardous Chemicals 
and Explosives in accordance with the 
authorization of the 1943 annual meeting 
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(Proceedings, 1943, page 198), were 
adopted. (The new material, with addi- 
tional introductory text on oxidizing ma- 
terials and explosives, and new data on 
lead sulphocyanate, phosphorus pentasul- 
phide, silver picrate, strontium oxalate and 
zirconium, will appear in a 1944 edition 
of the Table to be published by the Execu- 
tive Office.) 

16. Technical Secretary Moulton re- 
ported the establishment; under the lead- 
ership of Past President Miner, of an in- 
formal conference committee of staff mem- 
bers of the N.F.P.A. and the National 
Safety Council, to discuss matters of com- 
mon interest. 


Board of Directors' Letter Ballots. 


Dry Cleaning Standards. 

The N.F.P.A. Committee on Flammable 
Liquids, in accordance with the authority 
voted by the 1943 annual meeting, pre- 
pared a further revision of the N.F.P.A. 
Standards for Safeguarding Dry Cleaning 
and Dry Dyeing Plants to supersede the 


edition of 1936 and the proposed revision 
submitted at the 1943 annual meeting 
(Advance Reports, 1943, page 60; Pro- 
ceedings, 1943, page 68). This was sub- 
mitted to the Board of Directors and ap- 
proved for adoption as an N.F.P.A. stand- 
ard. The new edition as printed by the 
National Board of Fire Underwriters was 
sent to all N.F.P.A. members with the 
April, 1944, News Letter. 


Chimney Construction. 

The N.F.P.A. Committee on Field Prac- 
tice, in accordance with a proposal made by 
the National Board of Fire Underwriters, 
recommended the adoption of Article XI, 
‘Chimneys, Flues and Vents”’ of the 1943 
edition of the building code recommended 
by the National Board of Fire Underwrit- 
ers to supersede the recommended Ordi- 
nance on Chimney Construction prepared 
by the National Board of Fire Underwrit- 
ers and adopted by action of the N.F.P.A. 
Board of Directors in 1926. The Board 
approved this action by letter ballot, thus 
permitting the inclusion of the new text in 
the forthcoming 1944 edition of the 
National Fire Codes for Building Con- 
struction and Equipment. 





AN INSPECTOR’S CANDID CAMERA. 


An Inspector's Candid Camera. 


Louis G. Schraffenberger, Chief, Fire 
Defense Section of the Office of Civilian 
Defense, during the period when he was 
Fire Marshal of the City of Cincinnati and 
active in inspection work, took many pic- 
tures of typical conditions found by the 
inspector. These proved very valuable in 
showing both the character of hazards 
actually found and examples of good prac- 
tice which might be utilized in getting 


It is good practice to have at least 


property owners to improve conditions. 
Liberal use of pictures was an important 
factor in the successful fire prevention cam- 
paigns conducted by Marshal Schraffen- 
erger in Cincinnati over a period of years. 
The following pictures which have been 
made available to the N.F.P.A. for publi- 
cation are typical examples and are repro- 
duced here as a matter of interest to 
N.F.P.A. members. 


three-foot aisles inside of windows to from sprinkler line. This is the minimum clear- 
assist in quick extinguishment and to ance where proper action by the heads can be 


avoid unnecessary water loss. 


Where there is an open elevator shaft there is a pos- 


maintained. Three feet is desirable. 


Oily mops should be discon- 


sibility of carrying fire to upper floors. These should be nected when not in use and kept 


enclosed for safety from fire. 


in closed metal containers. 





AN INSPECTOR’S CANDID CAMERA. 


An improperly constructed department store waste paper Open clothes chutes are just 
chute. There should be a room of material size at base of vertical openings to involve an 
these chutes; sprinklers should be placed within as well as entire residence in fire if base- 
at the top. Waste material should be promptly baled. ment is the source. 


Reasons why Clean-Up and Fire Prevention Campaigns and inspections are highly 
essential. Actual conditions found in the kitchen of a residence from which 37 sacks of 
paper, 7 bundles of cardboard and 7 loads of rubbish were later removed. 





AN INSPECTOR’S CANDID CAMERA. 


Sn. ere 
This shows lack of clearance over a forced Combustible material under flue pipe is 


hot air system. Thermostat failed and fire bad practice. Pipes become pinholed and 
resulted. fire may occur. Note ash pit door lacking. 


Spark arresters on chimneys help Floor sweepings in registers may cause fire at any 


to prevent fires on awnings and time. Instruct porters about this hazard, as a bit of 
wood shingle roofs. smoke may easily cause panic. 


on le ss : ioe : 

Homemade oil heater installations are an Safe clearances over heating plants and 
invitation to fire or explosion. Oil drum used around flue pipes are most important. Note 
instead of standard tank, too close to heater, railing to prevent piling combustible mate- 
non-standard connection. tial too close to boiler. 





AN INSPECTOR’S CANDID CAMERA. 


Frequently, paper lamp shades are used 
over electric globes, and should these be- 
come ignited and fall into such products as 
magnesium, a fire is created that is not 
easy to extinguish. Use a non-combustible 
shade. 


ra 


Where tires are being prepared for retread- 
ing, a dust collecting system is necessary from 
the standpoint of fire safety. The situation 
shown in the above picture is most dangerous. 
Rubber dust is readily combustible, and when 
ignited is difficult to extinguish. 


establishments. Shavings are allowed to accumulate around the motor and a spark ignites 
the material, causing a fire. This material should be removed before closing time and placed 
in metal containers equipped with tight covers. 





BRITISH WARTIME EMERGENCY WATER SUPPLIES. 


British Wartime Emergency Water Supplies. 


British experience in the development of emergency water supplies for 
fighting air raid fires should be of interest to all N.F.P.A. members, as a basis 
for planning not only for possible future air raids, but to meet various other 
emergencies when normal water supply facilities may be disrupted. We are 
accordingly printing the o nes British account based upon the experience of 
two years of war. It is published by permission of His British Majesty's Sta- 
tionery Office through the courtesy of the British Information Services (Crown 
copyright reserved). Thediagrams and the text are from the Manual of Fire- 
manship (Part 3) by and for Britain’s National Fire Service. The text is re- 
produced without change, with editorial notes in parentheses where terms dif- 
ferent from those ordinarily used in U.S. and Canadian practice are employed. 


As the normal water main system is 
extremely vulnerable to air attack and as 
few systems, even if undamaged, could 
furnish the quantities required in a heavy 
incendiary raid it became necessary to turn 
more and more to supplementary supplies. 


Natural Water Supplies. 

Natural water supplies from the sea, 
rivers, large lakes, and most stretches of 
canal are considered to be inexhaustible; 
many other sources are also available in 
the smaller streams and ponds throughout 
the country. They cannot be used, how- 
ever, in most cases without certain prepara- 
tory work. 

Various forms of equipment may be em- 
ployed for making use of such supplies of 
which the following are examples: 

(a) Borehole Pumps (Illustrated) . 

(4) Emergency Pumping Stations and 
Siphons. (A number of common arrange- 
ments are illustrated. ) 

(c) River Craft (Fireboats and barges. ) 

(d) Sunken Barges (Illustrated) . 

(e) Direct Access to Natural Supplies 
(Pumps on drawdocks or runways, or on 

ontoons, as illustrated) . 

(f) Sewer-borne Supplies (Storm sew- 
ers). 
i) Private Supplies (Railway water 
tanks, canals, swimming baths and over- 
head and other tanks of various types). 


Approaches and Standing Places. 

Apart from wharves, roadways and 
drawdocks, however, water can often be 
taken from a river or other source at many 
points where no road is already in exist- 


ence. The following are three possible 
methods: 

(1) The first is only practicable where 
the ground leading down to the water is 
fairly firm and stable. It consists in laying 
down a roll of chestnut fencing over the 
mud or sand on which the pump can run 
down to the water’s edge. This method is 
not to be recommended when other al- 
ternatives are possible, for such work is not 
easy in darkness, perhaps in bad weather 
conditions, and where speed is imperative. 


Crown copyright reserved. Used by permission. 
A siphon operating from a canal. 


(2) It may often be possible to con- 
struct a semi-permanent approach to the 
water, and such a causeway, if to tidal 
water, should be built so that it extends 
below normal low tide mark. A good 
foundation is made with builder's débris, 
topped with railway sleepers or brickwork. 


Parts 1, 2 and 3 of the Manual of Firemanship of 
the British National Fire Service are now available. 
They, may be obtained for 75 cents, for each part, 
from British Information Services, 30 Rockefeller 
Plaza, New York, N. Y. 





BRITISH WARTIME EMERGENCY WATER SUPPLIES. 


fire barge 

with hose 
lines of hose from lines to dam 
fireboat to collecting head 


trailer pump working 
from drawdock 


fireboat with 
lines of hose supplying pipeline 


suction strainer on 
tlver bed below 
lowest tide 


trailer pump drawing water 
from sunken barge 


trailer pumps 
on pontoon 


Crown copyright reserved. Used by permission. 

Sketch plan of an imaginary section of a river, showing the various methods of utilizing 
water from a tidal source. Borehole pumpers are designed to utilize tidal water which would 
otherwise be inaccessible to pumping appliances. A valuable supplementary source can be pro- 
vided in tidal waters by filling barges with water. They are allowed to rest upon a campshed 
or built-up portion of the river bottom. Thus at low tide the barge remains within the maxi- 
mum lift of a pump located on the wharf above, while at high tide when the barge is covered, 
the pump can obtain its supply direct from the river. If the water should be used for fire- 
fighting purposes, the barge, the capacity of which is usually about 40,000 gals. (50,000 U. S. 
gals.) must be refilled by a fireboat to prevent its floating. 
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Precise details of construction will depend 
entirely upon the state of the 5 and 
on the requirements of navigation. 

(3) If in marshy or difficult places it is 
not possible to make a runway that will 
take a pump to the water, it may be prac- 
ticable to take the water to the pump. 
This can sometimes be accomplished in 
small streams by means of a channel or by 
a length of pipe of 10 in. or more diameter 
connecting two sumps, one located far 


oS, 


ace. 


enough out in the river or lake to prevent 
mud or débris from the bed collecting in it 
and the other sited at a place convenient 
for pumps to stand. 

Where the rate of flow of a river is small, 
the provision of a sump or suitable stand- 
ing place will not solve the problem. In 
such a case, it may be possible to arrange 
to dam back the flow either temporarily or 
permanently. 


Trailer pump mounted on a pontoon. 


In every case the preparation of an ap- 
proach road must be supplemented by the 
provision of a standing place that is firm 
enough to bear the weight of the pumps 
that will be used and is easy to find and 
safe to use in darkness without the risk of 
men slipping into the water or mud. 


Use of Storm Sewers. 

Where the route is suitable, and pro- 
vided advance preparations have been 
made, it is possible to use some surface 
water sewers as emergency water mains. 
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timbers 


(i) movable 


removable timbers 
fitting into grooves 


(ii) movable centre 


(iii) permanent weir 


River dams as source of emergency 
water for fire fighting. 


Such sewers should be distinguished from 
those carrying foul water and are con- 
structed so that storm water can be carried 
away from the streets by means of the 
gullies and discharged direct into a stream, 
without the necessity for treatment in a 
sewage works. 

Such sewers are provided at intervals 
with manholes for ventilation and inspec- 
tion, and where they are located within 
reasonable distance of the surface, suction 
hose can be introduced. and, assuming suf.- 
ficient depth of water in the sewer, a pump 
can be got to work. Water can be intro- 
duced at a manhole close to the supply 
and the sewer then acts as a gravity pipe- 
line. These sewers are therefore always 
available to carry water. 

The first step in the consideration of 
such a scheme should be to consult the 
engineer to the local authority, who will 
possess maps showing the layout of the 
sewers and manholes and will be in a posi- 
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=O concrete block 


we expansion joint 


Borehole pumps are located on bridges over tidal water and at docks. By arranging the 
pump so that it is permanently submerged even at the lowest tide, the need to rely on the 
atmospheric pressure to raise water through suction hose into a pump is done away with, and 
water can be obtained irrespective of the state of the tide. Plan of borehole pump layout above 
shows pipelines, valves and emergency dams (tanks). 


tion to advise whether such a project is 
feasible in the district and whether the 
gradients of the sewers are such that water 
can be conveyed to the high risk areas. 

In one locality, for instance, water can 
be pumped from a model yacht pond of 
2,000,000 gals. (2,500,000 U. S. gals.) 
capacity through 50 ft. of hose into the 
nearest manhole, whence it runs a slight 
gradient for two-thirds of a mile in 17 min. 
to stopboards which dam the flow so that 
it can be pumped from the sewer. 

It may be possible, in large sewers, to 
place permanent weirs so that a supply of 
water is always dammed up at important 
points. In this case, however, some pro- 
vision would have to be made to relieve 
the pressure on the sewer in the event of 
heavy rainfall. In other cases ancient 
streams which have been culverted have 
been equipped with means of control at 
important  kapo 

Lastly, by means of temporary stop- 
boards prepared in advance, but not 
placed in — until actually required, 
it is possible to catch a considerable pro- 
portion of the water draining from a fire 
into the street gullies and so into the storm 
water sewers, and to pump it back to the 
fire. The stopboards should be placed in 
position at points where they will collect 
the greatest amount of water. 

Frequent changes of water are unneces- 
sary, but if the Medical Office of Health of 
the area recommends that a tank should be 
cleaned, then this should be carried out. 


pe, are the principal trouble that 
may be experienced. 

During severe frost all emergency water 
supplies should be visited daily and the ice 
broken. (Few parts of England have sus- 
tained periods of freezing weather.) 


Marking and Lighting. 


No standard method of indicating 
E.W.S. supplies has been introduced. Usu- 
ally boards painted with those letters and 
an indicating arrow are placed in main 
streets, and the supply itself also lettered, 
and banded, sometimes with red and yel- 
low, sometimes with white, and sometimes 
with a large cross from corner to corner. 

In some areas a tablet is added to basin 
and natural supplies, showing the size of 
the suction connection if one is provided, 
and giving any other useful ‘enue 
about the supply. At the foot will be the 
number of the nearest fire alarm, and by 
looking up this number in a list of Emer- 
gency Water Supplies, further details of 
the supply and the surrounding water situ- 
ation will be obtained. 

The letters S. W. (static water), S.W.S. 
(static or supplementary water supplies) 
or E.W\S., are all generally employed. In 
addition, it is the usual practice to indicate 
on the basin or dam the quantity of water 
it contains, the figures 000 being omitted, 
and also to paint arrows and figures indi- 
cating the direction and distance to the 
two nearest emergency water supplies, to- 
gether with their capacities. 
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so used for a period at the outbreak of 
the second World War when perma- 
nent types were not available, this prac- 
tice has now been discontinued. 

Dams for permanent storage, with 
the exception of a few underground 
tanks provided in some cities, are a re- 

Sie danieiaiacaionl sult of war conditions. Temporary can- 
Canvas dam (“‘Sportapool” type) with self-sup- 4S dams, however, were in regular use 
porting walls. Common sizes have the following by many brigades before the war. 
capacities: 500, 1000, 3000 and 5000 gals. (600, 
1200, 3600 and 6000 U. S. gals). Diameters re- Types of Water Storage. 
spectively 7 ft., 9 ft., 15 ft. and 18 ft. Heights re- : we 
spectively 214 ft., 234 ft., 3%4 ft. and 334 ft. Eight principal types of dam or water 
storage may be listed: 
Emergency Water Tanks (Dams). (2) Dams made of canvas with self- 
Although, for reasons of convenience supporting walls. 
& PP eS wa , 
and ease of reference, all types of dam (4) Dams consisting of a canvas sack 
(tank) are dealt with in this, a distinction supported by a steel frame. 
must be made, and maintained in the mind (c) Gulley dams. 
of the reader, between dams (tanks) (d) 
needed for the permanent storage of water, 
and those erected or employed temporarily 
in relay operations. 
I d t suited (e) 
eres wees sere eee vee (f) Concrete surface water storage. 
to permanent water storage. The canvas hci haat 
is easily damaged and liable to rot, and (g) peer ee 
rapidly deteriorates if brought into con- (4) Artificial basins. eG 
tact with certain other materials, such as (There are accompanying illustrations 
rusty iron. Therefore, though they were of (a), (4), (c), and (da). 


Dams consisting of sheet steel built 
up into a wide range of shapes and 
capacities. 

Timber dams. 


Fm ,. 
~~ 

¢ > “ N 
oy” 


FS in) 


Crown copyright reserved, 
How dams (emergency water tanks) are used in a relay operation. 
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Wooden Tanks. 


A certain number of circular timber 
dams were built at a time when the short- 
age of steel was leading to a search for al- 
ternative materials. Timber tanks have 
the disadvantage of being somewhat more 
vulnerable to bomb splinters than steel 
tanks, and large holes are difficult to re- 
pair. These tanks are erected on a con- 
crete base with a shoe fitting round the 
bottom of the wooden timbers. They are 
built up somewhat like a barrel, of staves 
9 in. wide by 3 in. thick, with steel banks 
and tensioning bolts. In one example the 
dam is 75 ft. diameter, 9 ft. deep, and has 
a capacity of 250,000 gals. (300,000 U. S. 
gals.). 

Concrete Tanks. 

In many towns steel dams have been 
supplemented by reinforced concrete stor- 
age basins constructed above ground. 
There is no standardized design for these, 
since they are built to local requirements. 
Capacities of such tanks vary widely, but 
usually range from 10,000 to 250,000 gals. 
(12,000 to 300,000 U. S. gals.). 

They may also be constructed of brick 
with a suitable waterproof lining. Where 
space permits, earth may be banked up 
around the walls as a protection against 
bomb splinters and other damage. Smaller 
types are often found in the main streets, 
where they are built of reinforced concrete 
directly on the road surface. The walls are 
surfaced with a waterproofed cement rend- 
ering. In this category may also be placed 
the circular and rectangular tanks built up 
of pre-cast slabs and concrete that may oc- 
casionally be found. 


Flooded Basements. 


In a number of cases where houses or 
other property with suitable basement 
accommodation have been partially or 
wholly demolished by enemy action, op- 
portunity has been taken to clear away the 
material and open up the basement. This 
is then given a waterproof lining, the con- 
struction of which depends to a consider- 
able extent on the building involved. The 
lining ranges from a fairly heavy rein- 
forced concrete slab to a light screeding of 
waterproof cement or —— A large 
number of such flooded basements have 
been constructed in the larger cities and 
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have proved a very successful form of 
water storage. 

Care must, of course, be taken in the se- 
lection of suitable sites to make sure that 
there is no danger of the walls collapsing 
under water pressure, or as the result of 
bomb damage, and flooding adjacent prop- 
erty. This risk is particularly grave in re- 
lation to air raid shelters. The capacities 
of basements so far constructed range from 
10,000 to 250,000 gals. (300,000 U. S. 


Gulley dam, a 
waterproof sack 
which forms a 
sump into which 
water flowing along 
the gutters can be 
collected. 


Canvas dam with 
tripod. Diameter at 
top 18 in., 26% in. 
high, capacity 20 
gals. (24U.S. gals.). 


Basins or Reservoirs. 

Where suitable vacant land is available 
in high risk areas it has, in many cases, 
been found more satisfactory to construct 
a basin that will make the best available 
use of the site than to use batteries of steel 
dams, not only because the total water 
storage can be made greater, but also be- 
cause of the saving in essential materials. 
Artificial basins vary greatly in capacity, 
the range being much the same as in the 
case of flooded basements. 


Locating Tanks. 

The sitting (location) of storage dams 
will be carried out with attention to the 
fire risk and the water relaying plans of the 
Water Officer. Especially, however, in the 
case of basement dams and the large con- 
crete basins, care must be taken to site 
them where they can be approached by 
several alternative routes, so that they are 
not put out of action by the blocking of 
approach roads and are also far enough 
away from any large building to allow 
access even should that building be on fire. 
(The Water Officer in the National Fire 
Service has no exact counterpart in U. S. 
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Steel scaffolding dam, 5000 gals. (6000 U. S. gals). Overall size, erected, 15 ft. 7 in. 


square and 4 ft. 6 in. high. 


and Canadian fire departments. He is one 
of several officers for which there appeared 
no need in peace time, but which are essen- 
tial to fire department work on wartime 
fires. He is usually on the staff of the Fire 
Force Commander.) 


E. W. S. Maintenance. 


When steel and canvas dams were orig- 
inally put into service it was the custom 


to sandbag them in order to protect them 
from bomb splinters. This practice was 


afterwards discontinued for two reasons, 
that the cost of the sandbags was dispro- 
portionate to the cost of the dam, and that 
their proximity to the metal or canvas 
exercised a corrosive effect. Steel or can- 
vas dams should not be sandbagged save 
in very special circumstances. As far as 
possible without detracting from their 
usefulness, they should be sited where they 
receive a measure of protection from ad- 
jacent walls and houses. 

Tanks, basins, pipelines, and other 
works should be inspected regularly, as a 


Crown copyright reserved. 


routine duty, at such intervals as prove 
practicable. 

It should be understood that the main- 
tenance of rectangular steel tanks, surface 
steel pipes and the carrying out of minor 
repairs to other works, is the duty of the 
(National) Fire Service. 

The Fire Service is responsible for mak- 
ing sure that the emergency water supplies 
present no greater danger to the public, 
and especially to children, than is abso- 
lutely unavoidable. Basement installations, 
which are the most dangerous, must be 
protected so that passers-by are not en- 
dangered. The best practice is to build a 
masonry wall round the basement, having 
a hatch through which suctions can be 
lowered into the water. 

Some circular or rectangular steel tanks 
above ground have been protected with a 
steel mesh cover, and surface basins by 
chestnut fencing, but these methods of 
safeguarding the public have been found 
unsatisfactory, and all unprotected tanks 
and basins, and those where the protection 


standard base trays 


Steel dam. The basic capacity is 5000 gals. (6000 U. S. gals), but by increasing the num- 
ber of sections, capacities of up to approximately 40,000 gals. (48,000 U. S. gals.) may be 
obtained. Larger capacities may be arranged by compounding a number of dams into batteries. 
Typical installations carry up to 200,000 gals. (240,000 U. S. gals.), each dam having a dis- 
charge leading to a common sump into which pumps can set their suctions. These steel dams 
are made up from standard flanged trays 7 ft. 1 in. by 3 ft. 8 in., 18 being required for the 


5000-gal. type. 
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a= bitumen 
be brick 
c=concrete 


section through side 
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Circular steel dam with concrete base, showing the method of making a watertight seal. 
The tanks commonly found are built up from standard flat 20- -gauge steel sheets approximately 
8 ft. by 4 ft., with specially shaped split tube steel nosings. Two sizes are in use, the first com- 
posed of 10 sheets having a radius of 12 ft. 2% in. and a capacity of 11,500 gals. (13,800 
U. S. gals), and the second of 14 sheets having a radius of 17 ft. 1 in. and a capacity of 22,500 
gals. (27,000 U. S. gals). Both types have a depth of 4 fet. 


is not wholly adequate, should be safe- 
guarded with a strand of barbed wire sup- 
ported on angle-iron supports turned in- 
wards and strung loose enough to allow 


the insertion of the suction strainer of a 
pump. The channel clips over the vertical 
joints of rectangular tanks should be pro- 
tected with a strip of thin sheet metal or 
wood to prevent children climbing them, 
while all flat walls protecting surface 
basins should be given an inverted ‘‘V” 
coping. 

In the case of open basins which are 
large and deep, a lifebuoy may be provided 
if the local authority asks for this precau- 


tion, or if it is considered that there may be 
a special danger to firemen in making use 
of the basins, or if, for any reason, there is 
an unusual risk of accidents occurring. 

It is an offence (Regulation 28B) under 
the Defence (General) Regulations, 1939, 
to: 

(2) Throw, put or pour anything into 
any water stored for the purpose of fight- 
ing fires; 

(4) Climb into, on or over any tank 
used for storing water, etc., as aforesaid; 

(c) Interfere with any pipes, valves, or 
the apparatus used or intended for use for 
the purpose of fighting fires. 
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Fighting Magnesium Fires. 


The increasing use of magnesium in a 
wide variety of industrial processes has re- 
sulted in additional experience in the han- 
dling of magnesium fires and further re- 
search in this field which should be of in- 
terest to N.F.P.A. members, supplement- 
ing the information presented in “Magne- 
sium and Its Alloys,” by Messrs. Hirst and 
Guise, printed in the QUARTERLY for 
October, 1940 and April, 1941, and issued 
in revised pamphlet form in October, 
1942. Subsequent developments have not 
invalidated any of the conclusions in the 
original article, but rather have served to 
emphasize the importance of several of the 
original recommendations. 

So much publicity has been given to the 
danger of the use of water on magnesium 
fires, with the attendant production of 
hydrogen in a reaction of explosive vio- 
lence, that there has been a general reluc- 
tance on the part of fire fighters to use 
water in areas where magnesium is burn- 
ing, and as a result there have probably 
been some cases where losses have been 
much larger than might have occurred if 
water had been used with due discretion. 
Perhaps the most important conclusion 
that can now be drawn is that automatic 
sprinkler protection has definite value in 
areas where magnesium parts are being 
machined. While it is true that water from 
sprinklers may have the immediate effect 
of intensifying the combustion of magne- 
sium chips, the fact remains that sprinklers 
are effective in preventing the spread of 
fire, and water from sprinklers absorbs 
heat and minimizes heat damage to ma- 
chine tools. The rather spectacular effects 
of a water spray on burning magnesium do 
not by any means necessarily indicate the 
relative severity of the fire damage. 

There has been some confusion about 
magnesium fires owing to the fact that 
there is a wide variation in the burning 
characteristics, depending upon the form 
of the magnesium. The recommendations 
for the handling of magnesium in one 
form may not apply at all to fighting fires 
in magnesium in some other form. For 
purposes of fire fighting, three entirely dif- 


ferent situations must be considered: one, 
where there is a large quantity of magne- 
sium dust present; the second, where solid 
magnesium parts are involved; and the 
third, where molten magnesium is han- 
dled in foundries. 


Magnesium Dust. 

Magnesium dust presents the most acute 
hazard. It is subject to particularly violent 
dust explosions, and where there is any 
quantity of magnesium dust in suspen- 
sion in the air any incipient fire is likely to 
result in an immediate explosion with no 
opportunity for fire fighting. The problem 
of magnesium powder or dust has been 
considered in detail by the N.F.P.A. Com- 
mittee on Dust Explosion Hazards and 
has been the subject of several reports. 
The final report, consisting of the com- 
plete code for the prevention of explosions 
in magnesium powder or dust, is to be pre- 
sented to the 1944 annual meeting of the 
Association for official adoption. This ap- 
pears in the 1944 Advance Reports, 
printed as Part II of this issue of the 
QUARTERLY. 


Castings. 

The great bulk of the use of magnesium 
is represented by the second group, where 
solid magnesium or magnesium alloy cast- 
ings, machine parts, etc., are machined, 
stored or handled. Here the hazard de- 
pends not only upon the quantity of mag- 
nesium present, but more particularly 
upon the size of the parts. Large magne- 
sium castings are difficult to ignite. When 
burning they can readily be extinguished 
by the use of water to cool the magnesium 
to below its ignition temperature, if at- 
tacked before too large a quantity has been 
involved. Fine magnesium turnings, on 
the other hand, may be ignited readily, 
and under some conditions very fine mate- 
rial in the presence of water may ignite 
spontaneously. The experience seems to 
show that although water does have the 
immediate effect of intensifying any mag- 
nesium fire and may result in explosions of 
more or less force, this should not be al- 
lowed to interfere with the use of water in 
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a situation where water would otherwise 
be applied for the extinguishment of a 
general building fire. On the other hand, 
where magnesium fires are promptly dis- 
covered and can be attacked in an incipient 
stage, there are special extinguishing 
agents available which have proved very 
successful in handling such fires without 
any explosive effects or incidental damage. 
These are the several powders consisting 
of graphite, pitch and certain proprietary 
powdered materials which have been de- 
scribed in previous N.F.P.A. publications 
on this subject. 

Recent tests on the handling of magne- 
sium fires have been made by the Dow 
Chemical Company and by the Chicago 
Fire Department. Summaries are pre- 
sented in the subsequent sections of this 
article. While there is a difference of em- 
phasis in respect to recommendations per- 
taining to the use of water, there appears to 
be no fundamental difference of opinion. 


Dow Chemical Company Experiments. 

The Dow Chemical Company, pioneer 
producer of magnesium, has been actively 
interested in developing safe methods for 
the use of magnesium and in devising im- 
proved fire extinguishing techniques. This 
company was active in the original devel- 
opment of special powder extinguishing 
agents for use on magnesium fires. The 
limitation in the use of such powdered 
materials was that they had to be applied 
manually and their effectiveness was 
limited to fires of a small size which could 
be blanketed by powder applied by a 
scoop or shovel. The need was soon ap- 
parent for some method of projecting an 
extinguishing powder on magnesium fires 
from a greater distance in order to secure 
results comparable with those obtained 
from the use of hose streams on ordinary 
fires. Asa result of research, a special type 
of equipment was developed in co-opera- 
tion with the St. Regis Paper Company, 
consisting of a small truck designed to 
carry G-1 or any other special powder for 
magnesium fire extinguishment with agi- 
tating and blowing equipment to project 
the powder through a nozzle This equip- 
ment, already in use in some places, was 
recently tested at the plant of the Dow 
Chemical Co., at Midland, Michigan. The 
accompanying pictures show the use of ex- 
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tinguishing powder applied in this way to 
handle fires in large quantities of hot mag- 
nesium which presumably could not be 
handled name by other methods now 
available. The following comment is taken 
from the Dow Chemical Co. bulletin on 


_the tests: 


These pictures were taken during tests con- 
ducted at Midland to illustrate proper and im- 
proper control of magnesium fires. 

Water streams were used as a means of con- 
trol on a chip fire, on a melting pot fire and on 
a heat-treating oven fire. The reactions that re- 
sulted in these attempts at control are shown in 
Figs. 1, 4, 5, 18, 20. 

Pyrene G-1 powder as applied with a St. 
Regis extinguisher was used on equivalent fires. 
and the control that was achieved is shown in 
Figs. 6-16. 

The captions on each picture explain briefly 
the action covered. 

The general principle illustrated in these 
tests is that even very large and very active mag- 
nesium fires can be easily controlled if they are 
attacked with proper control procedures. The 
very important fact that magnesium fires need 
not become very active if control measure is ap- 
plied early was clearly demonstrated. 

The very real danger that is present when a 
large stream of water is applied to a large mag- 
nesium fire was illustrated in Fig. 1 and Fig. 4. 
The most violent explosion is shown in Fig. 1 
and it occurred when a stream of water was 
driven under the surface of the molten metal. 
The hydrogen released when the water was de- 
composed by the molten metal mixed with the 
air and detonated with terrific force. The explo- 
sions which occurred in Fig. 1 and Fig. 4 were 
much more powerful than those which are 
shown in Fig. 20. 

Firemen should be definitely warned that a 
stream of water which may be safely applied to 
control a chip fire will result in a violent explo- 
sion if applied to fires such as are shown in Figs. 
8 and 14. If water is the only means of con- 
trol available, it is suggested that it be applied 
as a fog around and over the fire rather than 
directly on the fire area in a solid stream. 

The most effective use of water will be real- 
ized if it is applied so as to absorb the heat of 
the fire and to cool heated metal to prevent its 
ignition. 

These tests illustrate that there is a very great 
difference between the efficient control over a 
magnesium fire which can be realized with a 
stream of G-i and that which can be achieved 
through the application of water. Water should 
be considered as a means of isolating and pre- 
venting the spread of a magnesium fire rather 
than as a means of directly extinguishing the 
metal fire, 
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Fig. 1. A hard stream of water driven against 
or into molten magnesium alloy causes the 
metal to burn violently. 


f 





Fig. 4. If the stream of water strikes a layer 
of molten metal an explosion occurs, as shown 


here. 


f 






ie Pt shih i 3 
Fig. 5. Practically all the metal is burned. 
One large section remains. This piece probably 
was never burning. 


Fig. 6. An incipient fire caused by a local 
overheating of castings. Furnace door kept 


closed except when photographed. 





Fig. 7. Fire gradually develops in intensity. 


About one hour time between Fig. 6 and Fig. 7. 





Fig. 8. Chips are added to accelerate the rate 
of spread of this fire until both layers of cast- 
ings are burning freely. 


he : "lp a ME” 





Fig. 9. A stream of G-1 powder controls fire 
in about 60 seconds. Free burning is stopped 
as soon as G-1 strkes fire area. 





in about 90 
seconds, and castings cool rapidly due to con- 
tact with G-1 and open door. 


Fig. 10. All burning is stop 
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Fig. 11. Unburned castings are removed from 
furnace about 10 minutes after fire was first 
attacked. 


Fig. 12. The cast steel pot holds 800 Ibs. of 
molten magnesium alloy at 1600° F. Setting is 
at about 2000° F. 


Fig. 13. Plug is unscrewed and metal is 
allowed to run through a 42 in. opening into 
the pot setting. Metal vaporizes and burns. 


Fig. 14. Intense burning of metal raises tem- 
perature of setting still higher and minor ex- 
plosions occur. 


Fig. 15. The violent burning is subdued by 
G-1 powder in about 45 seconds. 


Fig. 16. Molten metal from the pot con- 
tinues to flow through the G-1 in the pot set- 
ting and out into catch basins. 


Fig. 18. A magnesium chip fire on a metal 
surface burns slowly and is stirred to get it 
started burning freely. 


Fig. 20. A stream of water intensifies the 
magnesium chip fire and causes moderate ex- 
plosions. 
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Chicago Fire Department Experiments. 


The Chicago Fire Department in De- 
cember, 1943, had an experience with fire 
in a magnesium foundry which was suc- 
cessfully handled with water. This fo- 
cused attention upon the importance of 
securing further information for the benefit 
of fire departments confronted with prac- 
tical problems of fighting magnesium fires 
in various types of war industries. Chief 
Anthony J. Mullaney of the Chicago Fire 
Department thereupon conducted a series 
of tests which showed to the satisfaction of 
the Chicago Fire Department that they 
should have no hesitancy in using hose 
streams on fires where magnesium castings 
or machine parts are involved. This series 
of tests did not cover the handling of fires 
in molten magnesium, which it presum- 
ably would not be safe to attack with water. 


Magnesium Foundry Fire. 


The fire which was responsible for the 
Chicago Fire per experiments 
occurred in a defense plant magnesium 
foundry in Chicago on December 30. The 
fire, which originated in a fluorescent light 
fixture, spread to a pile of magnesium cast- 
ings about eight feet high in which there 
was a liberal quantity of magnesium dust 
and chips. Employees had been fighting 
the fire with sand for about ten minutes 
when a flash occurred and all employees 
ran from the room. The flash resulted in 
the operation of automatic sprinklers 
throughout the room. The water from 
these Pegg while having the apparent 
immediate effect of intensifying the com- 
bustion, kept the surroundings cool and 
prevented the spread of fire beyond the im- 
mediate area where it originated. The 
Chicago Fire Department was called and, 
after surveying the situation, ventilated the 
room by opening a section of the roof and 
then attacked the fire with large hose 
streams operated from a distance sufficient 
to minimize the personal danger to the 
men in case of any possible explosion. 
There were several minor explosions or 
puffs, but none of these did any structural 
damage or caused injury to the firemen, 
and the fire was soon out. Most of the 
magnesium in the pile where the fire 
started was consumed, but other magne- 


sium castings in the room were undam- 
aged. After the fire it was found that the 
cooling effect of water from sprinklers and 
hose streams was so effective that except 
for some wet electrical equipment the ma- 
chines in the room were in operating con- 
dition, and even the machine in the center 
of the area where the fire started was 
operating the next morning. 

The tests conducted by the Chicago Fire 
Department were held under the direction 
of Chief Mullaney at the fire — 
drill school. They were observed and re- 
ported by Professor Joseph B. Finnegan 
(member N.F.P.A.) of the Illinois Insti- 
tute of Technology, Major John R. Weber, 
of the 6th Service Command, and Lt. 
Charles W. Dutreau, C.W.S., of the Office 
of Civilian Defense. The following ex- 
tracts from the report by Major Weber are 
typical of the conclusions reached by all 
the observers: 

1. A demonstration of the control of magne- 
sium fires with water was witnessed by the un- 
dersigned at the Chicago Fire Department Drill 
School, 720 Vernon Park Place, Chicago, Illi- 
nois, on March 1, 1944. The demonstration, the 
second within the past three weeks involving 
the use of water in the extinguishment of mag- 
nesium fires, was arranged by Chief Fire Mar- 
shal Anthony J. Mullaney of the Chicago Fire 
Department, for the purpose of demonstrating, 
first, the effect of the application of water from 
sprinkler installations on burning magnesium; 
second, the effect of water from heavy fire hose 
streams on burning magnesium after the burn- 
ing mass had been subjected for a period of 
time to water from the sprinkler installations. 

2. Both demonstrations were arranged as 
nearly as possible so that conditions were sim- 
ilar to those which would be found in a factory, 
foundry or storage building, the object being to 
simulate as closely as possible problems which 
can be expected to confront public fire depart- 
ments in the course of their duties of protecting 
life and property. 

3. A building constructed of plywood panels 
was set up on the concrete floor of an open area 
at the rear of the Drill School. This flat roof 
building, 10 x 10 x 10 ft., was provided with 
one door 3 x 6 ft. and two windows 114 x 3 ft., 
located near the bottorn on two sides of the 
building. A vent opening 2 x 2 ft. with an un- 
fastened cover was provided in the roof. 

4. Sprinkler equipment installed in the build- 
ing was composed of six open heads, with 
orifices of #5 in. 
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5. Water supply was provided from pumping 
engines through a 21/-in. standard fire hose re- 
duced to connect into the 114-in. supply pipe of 
the sprinkler installations. 

6. 72% lbs. of magnesium, composed of 
fines, chips and solid mass magnesium in the 
form of castings, plus 4 lbs. of thermit to assist 
ignition, was placed on the floor of the build- 
ing. The concrete floor of the building was pro- 
tected with a layer of about 3 in. of sand and 
gravel. 

7. The magnesium was ignited, and after 
fifteen minutes of burning to permit the involve- 
ment of both fines and castings, water was ap- 
plied through the sprinkler system at an initial 
pressure of 125 lbs. 

8. A momentary intensification or flare-up of 
the burning occurred. This flare-up took place 
within one minute after water was applied, but 
lasted only a few moments. The cooling effect 
of the water, plus the formation of a crust over 
the burning mass, subdued the burning. After 
five minutes the pressure on sprinkler system 
was raised to 150 lbs.—five minutes later to 200 
Ibs. 

9. After fifteen minutes of burning the fire 
appeared to be out. The sprinklers were shut 
off, the building opened, the partly consumed 
mass was stirred with a stick. Re-ignition oc- 
curred, and burning was resumed, but with 
moderate intensity. Water was again turned 
into the sprinkler system, and the mass was sub- 
jected to an additional eight minutes of drench- 
ing from the sprinkler system. Water was then 
shut off, and it was found that the fire was com- 
pletely out. 

10. Parts of castings remained unburned, in- 
dicating that the fire was extinguished and that 
the water applied did not merely assist in the 
rapid burning of the magnesium. 

11. A second demonstration in which the 
practical problem of the extinguishment of a 
magnesium fire which had been held in check by 
the sprinkler system was given. 

12. The same 10 x 10 x 10 ft. building was 
used, but the six open vs in. sprinkler heads 
were replaced by standard heads with 14 in. 
orifices. 

13. 110 lbs. of magnesium fines and solid 
mass in the form of large castings were ignited. 
This burned for a period of twelve minutes. 
During the burning a sheet metal drum of about 
fifty gallons capacity, with an uncovered open- 
ing in one end and containing about one hun- 
dred pounds of magnesium fines, was placed on 
top of the burning mass. 

14. The burning pile was subjected to the 
application of water from the sprinkler system 
at a pressure of 200 lbs. for eight minutes. 

15. An initial flare-up occurred. The fire was 
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quickly subdued, but continued to burn with 
moderate intensity. 

16. Three 214-in. hose lines equipped with 
11f-in. tips and with water pressure of 175 lbs. 
from fire department pumping engines were 
brought into play. 

17. With the application of water from hose 
streams, mild flashes and explosive reactions 
occurred. The burning mass emitted clouds of 
smoke and fog. The fire was extinguished in 
214 minutes. 

18. Parts of castings remained after the fire 
was extinguished, proving that the fire had been 
extinguished by the application of water and 
that the water had not merely assisted in the 
rapid burning of the magnesium. 

19. There was no trace of damage to the in- 
terior of the building from either the fire or the 
explosive reactions of the magnesium. 

20. The fifty-gallon metal container was ex- 
amined after the fire and was found to have 
been somewhat distorted, and the end in which 
the opening was located was torn slightly from 
the force of the explosive reaction. 


Conclusion. 

1. It is believed that the demonstrations of 
February 16 and March 1 have conclusively 
proved that the magnesium fires involving 
limited quantities of fines (dust, powder, chips, 
turnings, etc.), along with larger or even un- 
limited amounts of solid mass magnesium (cast- 
ings, sheet or extruded shapes) can be con- 
trolled and extinguished with water if the 
proper technique is used. 

2. The usual problem confronting the fire 
fighting forces involves the presence of limited 
quantities of fines, such as dust, chips, turnings, 
etc., plus larger amounts of solid mass magne- 
sium in the form of castings, sheet or extruded 
shapes, along with the presence of other com- 
bustibles, such as equipment and buildings, in 
which operations are carried on or where mag- 
nesium is stored. 

3. It appears that the Chicago Fire Depart- 
ment has demonstrated through tests, and as a 
result of successfully extinguishing magnesium 
fires that have occurred in Chicago, its ability to 
cope with fires of this nature. 

4. It is believed, however, that where large 
quantities of fines, such as powder, dust or scrap 
magnesium in the form of chips, sawings, turn- 
ings or other finely divided forms are involved, 
an entirely different problem is presented, and 
fires involving these materials must be handled 
in an entirely different manner. Disastrous re- 
sults have occurred in several instances where 
water has been applied under pressure to large 
quantities of burning finely divided magnesium, 
and safe and effective methods of extinguish- 
ment of such fires have not yet been developed. 
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Photograph of one of the tests made by the Chicago Fire Department on the use 
of large hose streams for the extinguishment of magnesium fires. 


Chicago Fire Department Bulletin. 


Chief Mullaney sent a bulletin giving 
notes on the handling of magnesium fires 


to the chief officers of the Chicago Fire De- 
partment. The following, reproduced from 
this bulletin, is of interest as indicating the 
conclusions drawn from fire experience 
and tests as applicable to the operations of 
a large city fire department. 


Notes on Magnesium Fires. 

In a basic study of the problem of fires in- 
volving magnesium or its alloys, in foundries, 
machine shops and warehouses, it appears that 
the matter of prime importance is the minimiz- 
ing of damage to structures, equipment and ma- 
terials other than magnesium. The extinguish- 
ing of burning magnesium is important, but it 
should be considered as secondary to the protec- 
tion of other property. 

Fires in magnesium storage or processing 
plants involving the structure or ordinary com- 
bustible contents other than magnesium can be 
handled effectively by usual fire fighting meth- 
ods, which include standard hose streams and 
adequate ventilation. 

Where quantities of magnesium are involved 
in this type of fire, care should be exercised to 
determine all factors involved so that an effec- 
tive plan of operation may be planned. 

Magnesium in solid masses, such as ingots, 
castings, sheets or extruded shapes, can be suc- 
cessfully attacked with a number of hose streams 
having maximum operating pressures. The 


action of stiff water streams on burning solid 
magnesium masses produces momentary flare- 
ups which are very spectacular, molten metal 
being splashed about by the force of the water 
stream. This is accompanied by a series of 
minor explosions of noisy nature but lacking in 
force, being similar to the effect produced by 
applying water to an extremely hot metal sur- 
face, causing the rapid formation of steam. 
Hydrogen gas is produced by decomposition of 
water but may be burned as rapidly as it is pro- 
duced. Unburned hydrogen mixed with air 
forms an explosive mixture. Final extinguish- 
ment is brought about when the volume of 
water under pressure cools the burning mass to 
a point below its ignition temperature. The high 
heat conductivity of the solid metal aids mate- 
rially in the cooling action. 

Where the magnesium involved is in a finely 
divided state, such as chips, shavings or dust 
(usually only of scrap value), a solid stream 
may produce serious explosive results for several 
reasons. The metal particles, being small, are 
easily heated to ignition temperature, and a 
flash fire results. A solid stream has a marked 
scattering effect on fires in magnesium fines and 
tends to spread the fire. The scattering effect 
mixes magnesium particles with surrounding 
air, and explosive mixtures are formed which 
may produce violent explosions and involve fur- 
ther quantities of the fines with the possibility of 
seriously damaging the building. 

Water spray in large volume will minimize 
the probability of explosion, cool the surround- 
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ing combustibles and accelerate the burning of 
the magnesium. 

Any of these operations undertaken in en- 
closed spaces must be preceded by adequate 
ventilation operations so that any explosion 
pressures generated can be vented to the outside 
without damage to the building. It should be 
noted that structural damage to the lightly con- 
structed test hut, observed during the final test, 
was caused by the impact and pressure of a hose 
stream and was not the result of an explosion. 

Magnesium in solid form requires a much 
longer period of time to ignite than magnesium 
chips, turnings, grindings or other finely divided 
forms of the metal, which ignite readily, burn 
rapidly, and when suspended in air or when fine 
particles settle on and about the premises other- 
wise agitated may cause a dust explosion. Fires 
are not easily started in storage areas of solid 
mass magnesium, but locations producing mag- 
nesium waste in finely divided form are poten- 
tial fire-breeding spots. 

Also, areas used for melting or heat-treating 
magnesium metals or alloys are very susceptible 
to fire or explosion resulting from molten metal 
accidentally coming in contact with moisture or 
water. 

Normal good housekeeping practices, which 
require frequent removal of chips and grindings 
from all parts of the buildings, will reduce the 
probability of flash fires. The metallic fines, 
especially the sweepings, should be removed 
from the premises in closed non-combustible 
containers. If storage is necessary it should be 
in limited quantities and isolated from main 
structures. 

Pure magnesium melts at 1204° F. The igni- 
tion temperature is lower than the melting tem- 
perature. Magnesium alloys have slightly higher 
melting and ignition temperatures. While the 
burning temperature is higher than many com- 
mon combustibles, the quantity of heat given off 
by a definite amount of magnesium is much less 
than the quantity of heat given off by the same 
weight of soft coal, and less than half of that 
given off by petroleum liquids, such as gasoline, 
kerosene or fuel oil, and is only slightly greater 
than the heat quantity in the same weight of 
resinous pine wood. 

The heat radiated from the test fire was not 
sufficient to ignite crumpled newsprint paper 
about five feet from the fire, and the interior of 
the chamber was not attected by heat or fire in 
any way. 

This permits a much closer approach to the 
fire for fire-fighting purposes, and may make 
possible the removal of unburned metal from 
the fire area as well as more effective extinguish- 
ing action. 

To illustrate the above statement, it was pos- 
sible to approach the pile of burning metal in 
any of these tests to rearrange the unburned cast- 
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ings by hand with only ordinary canvas work 
gloves for protection. 

The actinic light rays given off by the fire at 
this distance caused a slight inflammation to the 
facial skin similar to a mild case of sunburn. 

The product of combustion of magnesium is 
a white smoke which is largely magnesium 
oxide, and seems to be relatively harmless. 
There was a faint odor of ammonia present in 
the smoke, but not enough to cause any discom- 
fort to persons within the test chamber. When 
other combustibles are involved, additional 
gases or fumes may be produced which may 
have harmful physiological effects or introduce 
explosive hazards into the fire area. 

When larger sprinkler heads were installed in 
place of the smaller heads it was impossible to 
see anything inside of the chamber. All six 
small heads were removed and standard heads 
installed entirely by the sense of touch. The heat 
given off by the fire at this time was apparent 
but not uncomfortable. 

The fire problem presented by spills of molten 
metal from crucibles, ladles and similar con- 
tainers is one which can be handled by covering 
with dry molding sand, which is usually readily 
available, or by the use of special extinguishing 
powders provided for this purpose. This occur- 
rence is not uncommon in foundries and is not 
usually considered serious unless other com- 
bustibles are involved. 

The molten metal problem, along with other 
similar problems, is largely one of good foundry 
practice and has been under investigation by 
metal manufacturers for some time. New extin- 
guishing agents and devices are being tested 
continually to improve techniques of fire con- 
trol and extinguishment. Eventual developments 
along these lines will tend to reduce the number 
and extent of fires from this cause and will be 
watched with considerable interest by the fire 
service. 


Water Spray on Molten Magnesium. 

On March 24, 1944, further tests were 
made by the Chicago Fire Department to 
determine the effect of water spray on fires 
in molten magnesium. The following ac- 
count of these tests, by Chief A. J. Mul- 
lany, shows that water spray or fog may be 
used successfully to extinguish fires in 
molten magnesium that had not previously 
been thought susceptible to extinguish- 
ment with water. 

A foundry-pouring ladle, containing about 20 
pounds of molten magnesium, was set in a shal- 
low hole in the foundry yard. The hole was 
used to support the round-bottomed container 
and prevent its tipping from impact of fog 
stream. The surface of the liquid metal was 
ignited and, when burning intensely, a water- 
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fog stream was applied. In much less time than 
one minute the fire was completely extinguished 
and the metal in the pot reduced to a solid mass. 
There was no violence, flare-up or sputtering of 
any kind. 

A second ladle containing 165 pounds of 
molten metal was ignited. This was attacked by 
two fog streams. Total extinguishment was 
effected in two minutes and 15 seconds, with 
solidification of the surface sufficient to resist 
vigorous thrusts of, the pick of a pike pole. 
When weighed, after cooling, it was found that 
only 15 pounds of the metal was consumed. 

On the third test a ladle holding about 25 
pounds of molten metal was set in position and 
a spray from one five-gallon hand pump applied 
to the burning surface. In less than one minute 
the flame had been extinguished and a crust 
formed over the surface of the metal. This was 
done with less than half the water in the pump 
can. There was practically no sputtering or 
other disturbance during the extinguishment 
and encrustation process. 

In this case the fire was completely extin- 
guished with no possibility of reignition while 
in the ladle. Because the amount of cooling 


water was small the encrustation was shallow, 
and when the ladle was tipped over, the contents 
fell out after the ladle was struck against the 
ground several times. Under the shallow crust 
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a considerable portion of the metal was still 
above the melting temperature and this spilled 
out on the wet ground. The metal ignited on 
exposure to air and spread out in a thin layer. 
Extinguishment was effected by using the water 
remaining in the hand pump and using a second 
full hand pump. There was considerable sput- 
tering activity during this phase of extinguish- 
ment. A number of small solidified molten 
metal fragments were salvaged from the ground 
after extinguishment. 


Another 25-pound ladle of molten metal was 
set in position and a jet of water from a hand 
pump was directed into the burning pot from a 
distance of about ten feet. There was some 
spitting and sputtering, but only of a mild 
nature. This was done to determine the effect of 
a small water jet on molten magnesium. Again 
a spray applied to the surface quickly extin- 
guished the flames and solidified the metal. 
After cooling, the loss of content weight was 
approximately five pounds. 


In all tests the magnesium had been heated 
to 1600° F. in a melting furnace and then car- 
ried a distance of about 100 yards to the point 
of test. 

At no time in any test where water was ap- 
plied in a diffused state to molten metal did any 
violent reaction occur. 


Burning of a magnesium foundry, near Dallas, Texas, Dec. 15, 1943. Water used 


only to protect exposed buildings. 





TWO FATAL FIRES AT HOUSING PROJECTS. 


Two Fatal Fires at Housing Projects. 


The sudden and continued influx of 
workers and their families into communi- 
ties near large war industries has presented 
a serious housing problem throughout the 
country. One oe which has been 
attempted in an effort to alleviate the hous- 
ing shortage has been the erection of bar- 
rack-like dormitory structures and small 
single, double and multiple apartment 
buildings near the industrial centers. Much 
of this construction has been done at Fed- 
eral expense administered through certain 
agencies of the Federal government. 

Constructed of light flammable mate- 
rials and apparently intended as temporary 
structures, many of these dwelling facilities 
have proved to be of a much more tem- 
porary nature than was intended. Fire has 
destroyed several of these buildings, with 
loss of life in some cases. Two recent fatal 
fires are reported here. 


International. 


Richmond, California. 


Eight negroes were burned to death and 
a score of others injured when a two-story 
frame and ee dormitory was de- 
stroyed by fire at Richmond, California, 
January 10, 1944. The dormitory had 
been erected by a federal agency to house 
unmarried negro shipyard workers. It was 
heated by an oil-burning warm air furnace 
located in the center of the building, with 
plywood ducts extending throughout the 
structure. Proper thermostatic controls are 
said to have been lacking. Exits were 
located at each end of the long hallways 
extending the length of the building, but 
these were not cut off from one another by 
anything more substantial than distance. 

It is the opinion of the Fire Chief, W. 
P. Cooper, that the furnace overheated, 
continuously building up heat within the 
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Charred ruins of a Richmond, Cal., dormitory, where eight shipyard workers were 
burned to death and many others injured. Fire, originating in the heating system, 
spread rapidly throughout the building by means of a plywood duct system. 
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Five war workers were burned to death in this fire, which swept through a Federal 
Public Housing Authority dormitory at Evansville, Indiana, on January 21, 1944. 
Notice the permanently fixed ladder at the end of the neighboring dormitory on the left. 


ducts until finally the whole system burst 
into flames with almost explosive violence. 
The entire building was involved within a 
few moments, and of the seventy-five men 
in the building most of those who escaped 
did so by jumping from the windows. 


The fire was observed by firemen at a 
station one block distant and they re- 
sponded before any alarm was transmitted. 
The building was already beyond hope of 
saving and firemen concentrated their ef- 
forts on saving two adjoining buildings 
which were seriously threatened. 


Evansville, Indiana. 

Five war workers lost their lives when 
fire of uncertain origin swept through a 
two-story dormitory near the Chrysler- 
Evansville Ordnance Plant on January 21, 
1944. The dormitory was one unit of a 
housing project consisting of nine similar 
structures and operated by the Federal 


Public Housing Authority. It was of ordi- 
nary frame construction with asbestos shin- 
gle siding, containing twelve single and 
nineteen double rooms with partitions of 
insulating board. 

At the time the fire was discovered 
shortly before noon, most of the fifteen oc- 
cupants, presumably night shift workers, 
were asleep. Aroused by the cries of 
“Fire,” most were able to make their 
escape either by the outside stairways or 
through the windows. 

The fire is believed to have started in 
one of the first floor rooms and may have 
been due to an overheated electric hot 
plate, several of which were known to be 
used for cooking in violation of the house 
rules. The flames spread with surprising 
rapidity and one-half of the building was 
destroyed before the fire department was 
able to bring the blaze under control. 
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Recent Bowling Alley Fires. 


A recent epidemic of bowling alley fires 
has focused attention upon the hazards of 
this class of property. In order that the ex- 
perience from these fires may be made 
available, we present herewith a record of 
twenty-five typical fires, involving bowling 
alley property, reported to the N.F.P.A. 
Department of Fire Record in the past five 
years. This is by no means a complete rec- 
ord, but represents fires of sufficient im- 
portance to have been the subject of re- 
ports sent to the N.F.P.A. office. In addi- 
tion to a monetary loss in these fires of 
neatly $2,000,000, there has been a 
marked degree of life hazard. 

By their nature bowling alleys incor- 
porate several features frequently inherent 
in large fires. These include unusually 
large undivided areas and extensive use of 
flammable finishes. In this occupancy the 
finishes are used in refinishing the bowl- 
ing pins and the alley surfaces. 


Warning to Fire Chiefs. 
Following a very serious bowling alley 
fire in Tulsa, Oklahoma, in January, 1944, 
as reported in this record, Chief Engineer 
A. R. Smith of the Oklahoma Inspection 
Bureau (member N.F.P.A.) sent the fol- 
lowing warning to fire chiefs in his state: 


“Fires in bowling alleys throughout the 
nation are increasing, indicating that new haz- 
ards have been introduced into these occu- 
pancies. . . . In Tulsa, Oklahoma, on January 
12, the Wagles Bowling Alley was destroyed by 
fire with loss estimated at $70,000. .. . You will 
note that materials being employed today in 
finishing pins and alleys present serious life and 
fire hazards, and we would urge that all bowling 
alley occupancies, both public and private, in 
your city be inspected with a view to reducing 
these hazards. 

“Pin finishing should be conducted prefer- 
ably in an incombustible room or enclosure well 
ventilated to the outside air by fans or other 
means. Highly flammable liquids should be 
limited to as small amount as the business will 
permit and this kept in approved safety cans 
when not in use. Excess quantities should be 
stored elsewhere. No heating devices other than 
steam should be permitted in these locations, 
and electrical installations should conform to 
Code requirements for explosive locations. 


Smoking should be prohibited in and’ near 
finishing rooms. 

“Sanding machines and lathes should be 
equipped with a blower system discharging into 
an enclosed metal container, preferably located 
outside of the building. Residue from this pro- 
cess should be removed at least daily and dis- 
posed of safely. It would be well to provide 
standard automatic sprinkler protection in 
bowling alley occupancies, or at least in the 
shop work sections. 

“Fumes from fires involving materials such as 
are being used in finishing pins and alleys are 
considered very toxic, and also explosions in the 
nature of back drafts can be expected. Extreme 
caution should be taken when entering bowling 
alleys involved by fire, and entry should never 
be made without the protection of proper type 
gas masks.” 


Hazard of Pyroxylin Finishes. 

Prior to the war shellac was widely used 
for pin and alley finishing. Under war 
conditions, however, shellac was no longer 
available and pyroxylin finishes came into 
widespread use. The results were not im- 
mediately apparent, as the hazard of 
pyroxylin finishes increases with continu- 
ing use, owing to greater accumulations in 
pin refinishing rooms, etc., and to progres- 
sive increase in the thickness of the coat- 
ings. Pyroxylin finishes, when applied in 
thin coats to metals, present no unusual 
fire hazards once the solvent has evapo- 
rated. The reason for this is that in case of 
fire the metal conducts the heat away from 
the thin film of pyroxylin with sufficient 
rapidity so that the temperature of the 
coating does not build up to the point 
where it will flash. However, when pyrox- 
ylin finishes are used extensively on 
wooden surfaces, particularly where the 
pyroxylin builds up to an —., 
thickness as a result of the application of 
successive coats over a period of time, there 
is no comparable opportunity for the heat 
to be dissipated and there is a serious 
hazard of flash fire and generation of nox- 
ious gases. 

As a result of the recent serious expe- 
rience in bowling alley fires, the attention 
of public authorities has been focused on 
this hazard, and fire department inspectors 
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in many places have directed the attention 
of bowling alley operators to the hazard. 
In the city of Cleveland, for example, all 
bowling alley proprietors have been noti- 
fied to discontinue the use of pyroxylin 
finishes, and the following rules have been 
issued by the Fire Prevention Bureau: 


1. Flammable liquids in execss of five gallons 
shall be prohibited in buildings containing 
bowling alleys, used in connection with refinish- 
ing bowling balls and pins, unless a special per- 
mit is obtained. 


2. When it is necessary to refinish alleys or 
approaches to same, sufficient flammable liquids 
will be permitted provided that it is not stored 
on the premises more than 48 hours, and when 
work is completed all excess flammable liquids 
shall be removed from the premises imme- 
diately. Provided further that the operator of a 
bowling alley notifies the Fire Prevention Bu- 
reau at Main 1230 of his intention to refinish 
alleys. 


3. Refinishing pins and balls shall be con- 
fined to a room or building separated from the 
main room containing the alleys by fire-resis- 
tive walls, and door openings provided with 
metal covered doors. 


4. This room shall be well ventilated to the 
outside, wiring shall be in rigid conduit, vapor 


proof lighting controlled by switches outside of 
the room; motors operating lathes shall be of the 
enclosed type or housed in, and switches con- 
trolling the motors shall be of the explosion 
proof type. The room shall contain no heaters 
of the open flame type nor electric heating 
elements. 


5. The following additional precautions 
should be observed: Smoking prohibited in the 
room where the refinishing work is being done. 
Good housekeeping is a prime requisite; dip 
tanks should be covered when not in use. Elimi- 
nate all unnecessary open vessels and empty 
containers. The work of refinishing shall be per- 
formed by competent persons. Signs shall be 
displayed on all entrance doors to said room 
reading “DANGER, KEEP OUT,” and all doors 
shall be kept locked when said room is not in 
use. Provide further a fire extinguisher or hose 
at or near the entrance to this room. 

6. All refinishing work shall be performed at 
hours alleys are not being used by the public. 

In recognition of this situation, the 
Chemical Division of the War Production 
Board has recently announced that it will 
release shellac for use by bowling alleys. 
Under the provisions of Materials Conser- 
vation Order M-106 of the W.P.B., a 
bowling alley operator desiring to obtain 


shellac should furnish to his supplier an 
original and four copies of form W.P.B. 
1361, together with his order. This pro- 
cedure should assure ultimate delivery of 
shellac. 


Fire Record. 


A study of the fires included in the fol- 
lowing N.F.P.A. fire record indicates that, 
as in other classes of property, automatic 
sprinklers provide the best means of 7 
tecting bowling alleys against fire. Of the 
twenty-five fires in this present record, 
thirteen occurred in sprinklered buildings, 
leaving twelve in unsprinklered buildings. 
The twelve fires in unsprinklered bowling 
alleys resulted in a total loss of $1,726,768, 
or an average of $143,897 per fire. Six of 
these fires exceeded $100,000, and one ex- 
ceeded $500,000. 

The loss in sprinklered bowling alleys 
for which detailed loss data were reported 
is $164,339. Of this, $150,000 was ac- 
counted for by a single fire in which the 
automatic sprinkler protection had been 
shut off by an unknown person. Omitting 
this one case in which sprinklers had no 
opportunity to prove their worth, the aver- 
age loss in sprinklered bowling alleys was 
only $1,792, or 1.2% of the average loss 
in unsprinklered alleys. Both of the aver- 
ages, sprinklered and unsprinklered, in- 
clude fire and water damage to other ten- 
ants occupying the same premises, and are, 
therefore, on a comparable basis. 


July 22, 1939. Recreation Bowling Alleys, Brock- 
ton, Mass. 

These alleys were on the first floor of a two- 
and four-story brick-joisted tenant mercantile 
building. A small fire started at 11:58 P.M. near 
partitions in rear of the bowling alleys. It is 
believed that pin boys were smoking in a rear 
passageway and that old burlap was ignited by 
a Cigarette and smouldered for some time be- 
fore breaking into flame. Fire was extinguished 
by three sprinklers. Loss: $4000. 


February 27, 1940. George C. Rogers Building, 
Little Falls, N. Y. 

This was a former brick theatre which had 
been altered to house mercantile and bowling 
alley occupancies. The bowling alleys were 
located on the third floor. Above this a very 
small balcony extended beyond a frame parti- 
tion shutting off an unfinished area. A joist 
channel of the balcony opened directly into this 
unused portion. Fire originated in this joist 
channel of the balcony floor, apparently due to 
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cigarette dropped through worn flooring. Occu- 
pants of the bowling alley became aware of the 
trouble at 7:45 P.M., when water from sprin- 
klers in the unfinished space began to penetrate 
the third floor. Meanwhile the manager of a 
store on the first floor heard the sprinkler alarm 
and shut off the sprinklers without investigating 
the cause of the alarm. Fortunately the sprin- 
klers had sufficiently checked the fire so that em- 
ployees finished it with hand extinguishers. 
Eleven sprinklers opened. 

Fire damage was small, but there was mod- 
erate water damage to the bowling alleys and to 
mercantile below. 


November 9, 1940. Rogers Recreation Company, 
New Britain, Conn. ; 

This was a four-story brick-joist building 
housing bowling alleys and other tenants. Fire 
occurred in janitor’s closet on second floor when 
a floor mop was ignited by a cigarette. Fire 
was extinguished by one sprinkler and a chem- 
ical extinguisher. Loss: $162. 


February 20, 1941. Whitlock Memorial Building, 
Syracuse, N. Y. 

This was a six-story brick-joisted building 
with mercantile occupancy on the lower floors 
and bowling alleys and billiard rooms on the 
upper floors. Due to at least thirty minutes’ be- 
lay in sounding an alarm after smoke was dis- 
covered, fire had extended from the basement up 
the open stairs and elevator shaft before firemen 
arrived. Loss: $183,309. 


November 20, 1941. 
Toronto, Ont. 
Fire of unknown origin occurred in a carton 
of paper near the elevator in the premises of 
this bowling alley located on the third floor of 
a tenant building. One sprinkler operated, 
sending in a central station alarm and entirely 
extinguished the fire with very slight loss. 


February 13, 1942. Central 
Columbia, S. C. 

These bowling alleys occupied the second 
floor of a two-story brick building housing an 
auto repair shop and salesroom on the first floor. 
Heat was furnished by gas heaters swinging 
overhead from the walls. Fire starting in the 
bowling alleys was discovered by a taxi driver 
shortly before 2 A.M. The building was un- 
sprinklered, and despite the application of 14 
hose streams the fire burned through into the 
first floor. Lack of door or window openings on 
three sides of the building made fire fighting 
difficult. Loss: $84,759. 


March 8, 1942. E. I. Segal Building, Memphis, 
Tenn. 

This bowling alley was located in a one-story 
brick veneered building under sprinkler protec- 
tion. A pin boy had laid a cigarette on an up- 
holstered back-stop pad of an unused alley. Two 
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sprinklers operated and the fire department used 
a small stream to complete extinguishment. 
Loss: $125. 


April 21, 1942. Red Crown Recreation, Harris- 
burg, Pa. 

This was a two-story brick and cement block 
structure with reinforced concrete floors and 
gypsum slab on unprotected steel roof. The fire 
occurred in a bowling pin repair room on the 
second floor while an employee was squaring 
the bottom of some pins. Apparently a spark 
from the lathe ignited sawdust and shavings on 
the work bench. In the same room pins were 
dipped in lacquer for repainting. This process 
was also involved in the fire. Two automatic 
sprinklers quickly put out the blaze. Loss: $826. 


May 2, 1942. Henry's Billiard Academy, Spring- 
field, Mass. 

Fire occurred in bowling alleys on the third 
floor of this five-story brick-joisted tenant mer- 
cantile and manufacturing property. It is be- 
lieved that a cigarette was swept into rubbish. 
The fire was promptly extinguished by one 
sprinkler with minor damage to the bowling 
alleys. Most of the damage was to a store on 
the first floor. Loss: $1,917. 

June |, 1942. Moose Temple Bowling Alleys, 
Grand Rapids, Mich. 

These bowling alleys were located on the first 
floor of a four-story fire-resistive lodge building. 
It is believed that a pin boy left his cigarette in 
the alleys, which had been closed for more than 
ten hours prior to this early morning fire. Ap- 
parently the fire smouldered and eventually 
heat opened a soldered joint of a gas unit heater 
suspended from the ceiling. A gas explosion 
blew out the front of the building. The fire de- 
partment used six hose streams in extinguishing 
the fire, which was confined to the first floor. 
Loss: $30,000. 


June 24, 1942. Multiple Occupancy, Chester, Pa. 
Fire destroyed a multiple tenant building 
housing the Chester Recreation Bowling Alleys, 
bus terminal, and restaurant. The cause of the 
fire has not been reported. Loss: $150,000. 


September 5, 1942. Bowlmore Bowling Recrea- 
tion Arena, New York, N. Y. 

Fire occurred in a pin finish room on the top 
floor of this four-story reinforced concrete build- 
ing. Careless smoking by employees ignited 
lacquer and pins being refinished. Two auto- 
matic sprinklers extinguished the fire. Loss not 
reported. 


November 8, 1942. Plaza Bowling Center, New 
York, N. Y. 

Fire occurred in a basement hallway of this 
one-story brick recreation center when boys 
ignited paper they had placed around a sprin- 
kler head. The sprinkler extinguished the fire 
and small loss resulted. 
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Acme. 

Eight lives were lost in this Chicago bowling alley fire last year when bowlers 
failed to leave the building promptly when flames were discovered in a pin storage 
room. Fire had spread into a concealed roof space over the alleys and several hot air 


explosions occurred, dropping ceilings and trapping occupants. Thirty-three other 


persons were injured. 


January 5, 1943. 
Chicago, Ill. 

This recreation parlor consisted of a one-story 
building having brick walls and board roof on 
unprotected steel. A suspended ceiling below 
the steel trusses formed a large concealed roof 
space over the bowling alley section. Other por- 
tions of the building housed a cocktail lounge, 
billiard room, restaurant, and pin rooms. The 
fire, believed to have started in a pin storage 
room near the rear of the bowling alleys, was 
discovered by the assistant manager, who tele- 
phoned to the fire department at 11:33 P.M. He 
requested the patrons to leave, but as they did 
not realize the seriousness of the fire, they lined 
up in front of the check room to obtain their 
outer wearing apparel. Near-by fire companies 
responded and firemen ran a line of hose 
through the front door into the bowling alley to 
attack the fire, which was apparently coming 
down from the concealed roof space at the rear 
corner of the alley. Before the hose could be 
charged a puff of flame and smoke blew out 
sheathing in the center of the alley and extin- 
guished the electric lights. This was subse- 
quently followed by a greater hot air explosion, 
Causing injury to remaining patrons and to 
several firemen. Shortly afterward the roof and 
part of the walls collapsed, making it necessary 
to fight the fire from the outside of the building 


Bevérly Recréation Parlor, 


and from the roof of the cocktail lounge and 
restaurant sections. It was soon discovered that 
fire had also entered the concealed space over 
these sections through unprotected air condition- 
ing openings, and firemen were forced to aban- 
don two lines of hose. Twenty-four engine 
companies responded to this five-alarm fire. 

After the fire was under control a search of 
the ruins disclosed that six persons had been 
trapped and lost their lives. One body was 
found near the cigar counter and five more were 
found in the men’s locker room, apparently vic- 
tims of suffocation, as there was little evidence 
of fire in this room. Thirty-three patrons were 
treated for burns, two of whom subsequently 
died, bringing the total to eight. It seems ap- 
parent that had the occupants left at the first 
warning this loss of life could have been 
avoided. Loss: $225,000. 


January 17, 1943. Health Center Bowling Alleys, 
Richmond, Va. 

These alleys were housed in a one-story brick 
structure having an area of 141 by 185 ft. The 
property consisted af a single large room and a 
small storeroom. Fire of unknown origin started 
in the storeroom and spread throughout the en- 
tire building because the automatic sprinkler 
system had been shut off. The reason why the 
sprinklers were shut off has not been deter- 
mined. As the property was without watch serv- 
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The West Shore Bowling Center at 
Lemoyne, Pa., was destroyed by an early 
morning fire that started in the pin boys’ 
pits. The cause is unknown. 


ice the fire had a great headway before it was 
discovered. The roof of the structure had 
already collapsed, breaking sprinkler piping, 
when the first firemen arrived. Newspapers 
placed the loss at $150,000. 


January 23, 1943. Duluth Athletic Club, Duluth, 
Minn. 

Fire started in bowling alleys located in 

the basement of this four-story brick-joisted 


structure housing stores and offices on the first 
floor and club rooms on the first and upper 
floors. Fire was attributed to spontaneous igni- 
tion of oily mops, and before being discovered 
had spread out of reach through blind spaces in 
the walls and in suspended ceilings. The fire 
department had considerable difficulty in locat- 
ing the fire, due to the concealed spaces and 
lack of fire stops, and the entire building was 
burned out. Several exposed properties were 
damaged. The loss from this fire exceeds 
$150,000. 


February 24, 1943. Laurel Garden, Newark, N. J. 

This three-alarm fire, starting in a wooden 
shed at the rear of a sporting arena, destroyed 
an adjoining store and dwelling, as well as the 
arena containing five alleys. The blaze, dis- 
covered at 2 A.M., was believed due to a dis- 
carded cigarette or match. The fire department 
placed the loss at $5000, which seems low for a 
fire of this extent. 


Jan. 8, 1943. Plaza Bowling Center, New York. 

Fire occurred in the pin room under the base- 
ment stairs of this one-story brick and frame 
building. An employee was cleaning and re- 
finishing bowling pins when an explosion oc- 
curred, due to the lack of ventilation in this 
confined space. The cause of ignition of the 
fumes from the pin lacquer is not known. Four 
sprinklers and one hose stream were used to ex- 
tinguish the fire. The loss was not reported, but 
appears to have been moderate. 


Albert Ornstein photo. 

These alleys in Newark, N. J., were de- 
stroyed in a fire believed to have started 
from smoking in a shed to the rear. An 
adjoining store and dwelling were also 
destroyed. 


July 13, 1943. Western Recreation Center, Los 
Angeles, Calif. 

Fire occurred in pin repairing room on first 
floor. One sprinkler head operated above. the 
work bench and extinguished blaze. Upon in- 
vestigation it was found that cigarettes were 
used in room during doping and lacquer opera- 
tion, although smoking had been forbidden. 
Loss: $300. 


July 30, 1943. West Shore Bowling Center, 
Lemoyne, Pa. 

Fire starting in pin boys’ pits from an unde- 
termined cause badly damaged this bowling 
center housed in a building newly erected in 
1940. The blaze was discovered at 3 A.M. and 
was extinguished by the volunteer fire depart- 
ment. 


January 12, 1944. Colony Business Block, Toledo, 
Ohio. 

This property was a one-story tenant mercan- 
tile block of the “taxpayer” type of construc- 
tion. Areas occupied by individual tenants were 
subdivided by combustible partitions and the 
fire spread through open roof space. Ceilings 
were likewise reportedly of combustible con- 
struction. This building had been erected in 
1940 and was in compliance with the obsolete 
building code requirements then in effect. Fire 
occurred at 4:27 A.M. while employees of the 
Colony Block alleys were refinishing bowling 
pins. It is believed that a spark from emery 
cloth held against the pins on the lathe ignited 
fumes from alcohol and naphtha solutions used 
to clean pins. One of the workmen ran to a 
near-by fire station to give the alarm. When the 
firemen arrived flames had spread through the 
combustible partitions into the open roof space 
above, seriously involving six of the tenant mer- 
cantiles. The fire department experienced con- 
siderable difficulty in combating the fire, due 
to extensive use of “some sort of corrugated 
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Toledo Blade. 


Fire starting in the basement of a bowling alley, where employees were refinish- 
ing bowling pins, spread through six stores in this one-story mercantile block in 


Toledo, Ohio. Loss: $503,200. 


paper insulation in stores to deaden sound of 
bowling alleys.” Firemen reported that when 
they pulled this material away the intense flames 
burst forth. Sixteen fire companies were em- 
ployed in fighting the fire, which cost the life of 
one fireman when he was trapped by a heavy 
concrete slab following an explosion. Twelve 
other firemen were injured, several severely. 
Loss: $503,200. 


January 12, 1944. Wagles Recreation Alleys, 
Tulsa, Oklahoma. 

This building was of typical construction for 
the occupancy; one story in height with brick 
bearing walls. The roof was of wood surfaced 
with approved composition supported by unpro- 
tected steel trusses. The floor was of concrete 
on earth, with wooden alleys and floor surfac- 
ing with approximately a 12-inch air space in- 
sulated beneath with fiberboard acoustical ma- 
terial. There was a fiberboard ceiling. There 
was a gas-fired unit heater suspended from the 
ceiling, but no heaters in the pin room. First 
aid fire protection was inadequate. 

The bowling alley was open for business the 
afternoon of the fire with the usual number of 
employees on duty. Eighteen or twenty persons 
were in the building. Only ten or twelve of these 
were bowling. Two employees were in the pin 
room, located in the northeast corner of the 
building, four feet above the alleys. They were 
sanding pins with an electric sander and’ dip- 
Ping them in an open vat containing a half-gal- 


lon of shellac. The room was equipped with an 
exhaust fan above the work bench, but the fan 
was turned off and covered with burlap to keep 
out the cold, thus preventing escape of flam- 
mable dust and vapors. 

The employee engaged in dipping the pins 
says he was not aware of any fire until he 
noticed that his feet were surrounded by flame. 
It is believed that a spark from the sanding ma- 
chine ignited flammable vapors and dust near 
the floor. The dipping vat was approximately 
eight feet from the sanding machine. This em- 
ployee immediately dumped a bucket of water 
at his feet. This only served to spread flames. 

The other employee in the meantime was try- 
ing to extinguish the blaze with a hand chem- 
ical extinguisher, but found himself and his 
companion being cut off by flame. They leaped 
through the flame and closed the door behind 
them. One of the employees shouted to the 
manager, who immediately telephoned to the 
fire department. The manager then obtained a 
hand extinguisher and went back to assist in 
fighting the fire. They knocked the glass out of 
the pin-room door and attempted to put out the 
blaze. Seeing they were making no headway, 
they were forced to withdraw and await the ar- 
rival of the fire department. Upon arriving two 
firemen entered the building from the front. 
From all appearances the fire was small and was 
confined to the pin room and along the ball stop 
at the rear of the building. By the time these 
men reached the center of the building they 
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Wagles Recreation Alleys, Tulsa, Oklahoma, 


saw small flames advancing rapidly toward 
them on each of the alleys. At the same moment 
a rolling mass of flame burst out at the ceiling. 
They started to run and as they reached the 
front door an explosion blew them into the 
street. This explosion loosened the roof and 
broke windows. 

When the men regained their feet, flame was 
rolling from the door and windows. The second 
alarm was immediately sounded. While one 
fire truck was moved to the rear of the building 
a second explosive puff occurred, believed 
caused by rupturing of containers of pin lacquer, 
clear pin renewer, lacquer thinner, paint, shel- 
lac, and a substance known as ‘‘Mineralastic.” 
These were all kept in ordinary five- and two- 
gallon metal receptacles in the pin room. Min- 
etalastic is recognized as a very highly volatile 
combustible material and is used in finishing and 
polishing alleys. The fluid is a varnish substi- 
tute and is said to have a nitrocellulose base. Jt 
was used but once a month and had not been 
used for some time before the fire. 

The second explosion blew out the rear wall. 
When this wall fell the rear section of the roof 
collapsed. The main effort of the fire depart- 
ment was thereafter directed toward protecting 
exposures. The fire destroyed two near-by 
Private garages and damaged several dwellings. 
The total loss is estimated at about $70,000. 

Reports on this fire emphasize that difficulty 
in obtaining shellac and lacquer for refinishing 
bowling alleys and pins because of the war has 
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brought about the use 
of substitutes which ap- 
parently create hazards 
to life and property not 
previously anticipated 
in bowling occupancies. 

Subsequent to this 
fire, investigation of a 
number of other such 
occupancies by theOkla- 
homa Inspection Bureau 
indicates that these ma- 
terials are being used 
generally and, while the 
operators apparently 
know they are dealing 
with a dangerous sub- 
stance, little or no pre- 
Caution against acci- 
dent has been taken. 

The report points out 
that the materials in 
general use consist of 
two finishes with trade 
names of “Pin Life,” 
which is used in con- 
junction with “Pin Life 
Thinner,” and ““Mineral- 
astic,”’ which requires no thinner. They consist 
of a base which apparently is of a hazard 
similar to “celluloid,” dissolved in a very light 
vehicle, presumably acetone. Pins, which are 
usually finished in a cramped location having 
no positive ventilation, are smoothed by a small 
lathe or sander, and dipped in a container of 
this finish. They are then set on a metal trough 
to dry. Excess finish usually drains into an open 
metal container. 

These processes were frequently found ex- 
posed to open flame gas stoves and unsafe elec- 
trical conditions. The dipping process should 
be conducted in an incombustible enclosure, 
well ventilated, without heat or heated by steam 
from an outside source. Any electrical installa- 
tions should conform to standards for explo- 
sion-proof installations. Some alleys are re- 
finished as often as once each week with this 
flammable material. They are first cleaned with 
“APCO” cleaner, which apparently is non-flam- 
mable and resembles chalk in suspension. This 
is brushed off and the finish applied with a 
brush: Drying requires about three hours. 

Operators state that when alleys are being 
refinished with this material all open flame heat- 
ing devices are shut off and all windows raised, 
indicating that they are aware of the extreme 
hazard prevalent in applying this material. 

It is believed that the rapid spread of fire in 
several recent bowling alley losses has been due 
not only to the storage of these hazardous liq- 
uids, but to the nature of the finish of the alleys. 


January 12, 1944. 
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Fire started in this pin storage room not 
ey cut off from the Acme Bowling Alleys 
n Alton, Illinois. Flames swept out into the 
alleys. Presumably the’ bulged drums con- 
tained finishes for the pins and alleys. 


avs 23, 1944. Acme Bowling Alleys, Alton, 
il. 

Fire occurred in the pin shop and storage 
room on the third floor of this reinforced con- 
crete building, varying in height from three to 
five stories and containing a number of tenants, 
including the bowling alleys, which occupied 
the second and third floors. There was total of 
32 alleys, 16 on each floor. The alarm was re- 
ceived at 7:21 P.M. from an employee of a 
near-by hotel. The bowling alleys were in opera- 


tion at the time of the fire, and the fire depart- 
ment believes that employees attempted to put 
out the fire before giving the alarm, permitting 
the blaze to gain considerable headway. Fire 
Chief M. A. Gibson believes the blaze due to 
spontaneous combustion, as it started in the 
storage area. Due to lack of cut-offs, the fire 
spread into the bowling alleys before hose 
streams could be brought into operation. The 
fire-resistive construction of the building limited 
the damage chiefly to the contents, and the total 
loss was $23,000. 


February 5, 1944. Mass. Institute of Technology 
Bowling Alleys, Cambridge, Mass. 

These alleys are located in the basement of a 
four-story fire-resistive college building. Fire 
was discovered on a Saturday evening by the 
superintendent, who smelled smoke as he was 
about to lock up the alleys, which had closed 
several hours earlier. It appears that one of the 
pin boys carelessly discarded a cigarette at the 
end of an alley. The fire department used four 
hose streams and a small line from the building 
standpipe in extinguishing the fire. There was 
an opening in a fire wall through which the 
fire spread, but was stopped at this point by the 
operation of four automatic sprinklers. There 
were no sprinklers in the area where the fire 
started. 


This San Francisco bowling alley and sports center was constructed from an old 
car barn over the protests of the Fire Prevention Bureau of the Fire Department, and 
the Bureau of Building Inspection. Loss: $180,000. 
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SAND PAILS IN BOAT YARDS. 


February 8, 1944. San Francisco Sports Center, 
San Francisco, Calif. 

This Sports Center, containing 38 bowling 
alleys, badminton courts and similar amusement 
facilities, consisted of a one-story and mezza- 
nine unsprinklered brick structure having wood 
floors and an arched wooden roof with tar and 
gravel outside surface. The main building had 
a frontage of 153 ft. 6 in. and a depth of 225 ft. 
6 in. (34,652 square feet); maximum height 
was 45 ft. The building had been previously 
erected as a car barn, and due to the large area 
for this type of building both the Fire Preven- 
tion Bureau and the Bureau of Building Inspec- 
tion had denied permits for the conversion of 
the car barn into an amusement center. The 
objections of these departments had been over- 
ruled by the Board of Permit Appeals. Fire oc- 
curred in the pin refinishing room on the mezza- 
nine level. This room was approximately 12 ft. 
by 8 ft. in area. It was promptly discovered by 
the employee working in the room refinishing 
bowling pins, but the alarm was delayed while 
the occupants attempted to extinguish the fire. 
They telephoned the fire department, saying that 
there was a smail rubbish fire in the rear of the 
building, neglecting to use a fire alarm box in 
front of the building. Apparently employees, in 
fighting the fire, used one private hose stream 
supplied by city water pressure. The room 
where the fire started was separated from the 
main building, but was connected by a wood 
door which was left open. By the time firemen 
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arrived flames had entered a large concealed 
space between the hanging ceiling and the roof 
of the main building. The addition to the 
building, where the fire originated, was erected 
after all alterations had been completed and was 
built without a permit and without knowledge 
of the Fire Prevention Bureau. All window 
openings in the huge unprotected area of the 
main structure had been bricked up during re- 
construction of the building, making fire fight- 
ing Operations extremely difficult. The fire de- 
partment responded to multiple alarms with 23 
engine companies, four hose companies, nine 
ladder companies, three chemical companies, 
two water towers, one rescue squad, one search- 
light engine and several other special units. 
Three salvage corps were also present and 
spread covers in office, tavern, restaurant and 
dressing room areas. Fire department employed 
28 streams, including water towers and many 
turret nozzles. More than 31,000 feet of hose 
was used. Due to the headway of the fire and 
the type of construction, the interior of the 
building was gutted and the roof collapsed. 
Fortunately there were no serious injuries, 
although several firemen were slightly hurt. 
One exposed building was ignited by flying 
brands. The cause of the fire is attributed to 
either a spark from an electric motor or a 
lighted cigarette igniting fumes of lacquer used 
in refinishing the pins. There was no evidence 
of an explosion. Loss: $180,000. 


Sand Pails in Boat Yards. 
By E. D. Wright, 


Bureau for the Prevention of Explosion and Fire on Motor Boats. 


It was an Irishman who said “To pre- 
vent a fire you’ve got to stop it before it 
starts.” Translated into fire protection 
terms this means: first, good housekeep- 
ing, keeping the plant clear of every bit of 
flammable refuse, especially of the kind 
that will bring on spontaneous ignition. As 
fires will occur at times, extinguishing 
equipment must be provided, especially 
first aid. 

Yacht building and boat storage yards 
present special problems in fire protection, 
and when, in 1919, I tried to secure suit- 
able fire safeguards there seemed to be 
great difficulty in securing the installation 
of standard forms of protection, such as 
automatic sprinklers, extinguishers and 
hose. It was soon found that, except in a 
few of the larger yards, nothing but first 


aid appliances was obtainable on account 
of high costs. 

As above, if ‘first aid” is to be of prac- 
tical use, the units must be distributed so 
closely that in every part or room in a plant 
they can be quickly seen and used without 
delay before a fire gets beyond control. 

At first I naturally recommended water 
pails, but soon learned they were misused, 
the water evaporated, and in winter froze, 
and that they did not get the constant care 
that was necessary to keep them in working 
order. Calcium chloride corroded the pails. 
Then I turned to sand, which, while lack- 
ing the quenching effect of water, seemed 
to be worth trying. Over a period of 
twenty-five years the results have been very 
successful. Not one yard has been lost 
among the thirty-five or forty inspected. 
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Our success, however, has been very 
largely due to our method of distribution, 
not to segregate the pails but to have them 
hung up on the side of buildings with 
about a 30-in. square of bright red paint 
behind them, and so closely distributed 
that in any part of a plant they could be 
quickly seen and used without delay before 
a fire got beyond control. The removal of 
pail from paint square can be easily de- 
tected. We have in hung pails on posts 
in wider buildings, where they could be 
quickly seen and used, and placed them on 
cradles of boats in storage buildings. 

Where used in open yard, on fences or 
sides of buildings and distributed on 
cradles of boats stored in yard, these pails 
have weatherproof covers in order to keep 
sand dry. 

To cite a specific case, at ee N. 
Y., while they were fighting a bad fire 


among some yachts in the open yard, a bit 
of flaming tarred paper flew through an 
open window and started a fire in the joiner 
shop, which was located in a frame build- 
ing probably one hundred years old, dry as 
tinder. Happily, as I had had sand pails 


placed in this joiner shop, they were able 
to put the fire out without delay. Five min- 
utes’ delay would probably have involved 
office, drawing room, storeroom, mill, ma- 
chine shop, blacksmith shop and other 
buildings. 

Another instance was at Ernest John- 
son’s yard at City Island, New York, 
where boats were stored in an open yard 
under canvas covers. A boat in the center 
of the yard took fire. With sand pails, 
which had been hung on buildings on one 
side of the yard and on fences on the other, 
and on cradles of boats, this fire, which 
could easily have ignited the canvas cov- 
ers on other boats close by and have caused 
very heavy loss, was kept under control by 
these sand pails. 


Again, in a yard near Boston where, 
although they had 60 sand pails 30 more 
were needed, and I waited at the yard 
while their truck went twelve miles to Bos- 
ton and back, and I saw the pails filled 


SAND PAILS IN BOAT YARDS. 


and partly placed. The result was that on 
our next yearly inspection the first thing 
their manager said to me was, “Mr. 
Wright, your sand pails have put out three 
fires for us since you were here.” 

A few years previous to this, in the same 
yard, their foreman told me that he hap- 
pened to be in the erecting shop alone, 
after working hours, and found a fire just 
starting—probably from spontaneous heat- 
ing. One of the sand pails I had had in- 
stalled was close at hand and he extin- 
guished the fire. 

Oddly, the only yard lost in twenty-five 
years under my jurisdiction was one where 
we did not depend on fire pails but had 
had it fully equipped with standard hy- 
drants and hose to the full satisfaction of 
the local fire chief. This equipment could 
easily have put the fire out in five minutes, 
but the water was turned off at the main 
valve at the gate. 

There is a general tendency to belittle 
the fire extinguishing value of the sand 
pail, perhaps mainly because of its _—_ 
ness. On the other hand, if inquiry is made 
in the metallurgical industries and numer- 
ous others where red hot casting and sparks 
are inherent hazards, it will be found that 
the lowly sand pail over a long period of 
years has been rendering yeoman service in 
extinguishing incipient fires which might 
otherwise have been extensive industrial 
losses. 

It is its very cheapness and ready avail- 
ability, utilizing as it does a convenient 
and inexhaustible fire extinguishing agent, 
which makes the diminutive sand pail a 
potential fire prevention giant. 

Note By Epiror: Sand pails are recognized 
in the N.F.P.A. Standards on First Aid Fire Ap- 
pliances as effective on fires in small quantities 
of flammable liquid, greases on floors, etc., and 
for incipient fires in stationary electrical equip- 
ment, but not for fires in ordinary combustible 
materials where the quenching and cooling ef- 
fect of water and water solution is of first im- 
portance. (National Fire Codes for Extinguish- 
ing and Alarm Equipment, 1943, page 322; 
National Board of Fire Underwriters Pamphlet 
No. 10, page 72.) The provision of sand pails 


should not be considered as eliminating the 
need for other standard forms of protection. 





NORTH KANSAS CITY FLOUR MILL EXPLOSION. 


Four men were killed and 22 seriously injured in this dust explosion and fire in a 
flour mill in North Kansas City, Mo., Feb. 18, 1944. Property loss $1,000,000. 

The National Fire Protection Association adopted a Code for the Prevention of 
Dust Explosions in Flour and Feed Mills in 1924, and for Terminal Grain Elevators in 
1925. These Codes, in successive editions, have been distributed to the extent of 
probably 100,000 copies. The N.F.P.A. has no record of any significant explosion 
where these Codes have been fully observed in respect to elimination of dust, ventila- 
tion, etc. 
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The Ware Industries Fire. 


Three factors were predominantly re- 
sponsible for the destruction of a major 
portion of the tenant manufacturing plant 
at Ware Industries, Inc., at Ware, Mass., 
on January 4, 1944, with a loss approach- 
ing a million dollars. These were: 1. A 
closed sprinkler valve in the building 
where the fire started; 2. Water supplies to 
sprinklers in exposed building depleted by 
a fire department pumper connected to 
yard hydrants; 3. Location of a large por- 
tion of the plant in a.bend of the Ware 
River and thus accessible only on the ex- 
posed side facing the building in which 
the fire started. 


Description of Property. 


This former cotton mill property was 
purchased by a group of Ware citizens in 
1937 with the purpose of maintaining the 
industrial life of the town after the cotton 
mill occupancy had been liquidated. It 
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Extent of Fire 


was being operated as a multiple tenant 
manufacturing plant, with heat, light and 
power furnished by The Ware Industries, 
Inc. At the time of the fire fifteen tenants 
occupied the major portion of the floor 
space. 

For the most part the buildings were 
multiple story, two to five stories and attic 
in height. The major portions were brick 
plank on timber construction. The build- 
ings had been erected from 1845 to 1916. 

All major buildings were under auto- 
matic sprinkler protection, part of which 
were on the old 1-3-6 and 1-2-4 pipe sched- 
ules installed prior to 1905. Water sup- 
plies consisted of three connections to 6- 
and 8-inch city mains and a 1500-gallon 
steam turbine driven fire pump taking suc- 
tion from the penstock. Tests of city water 
connections showed a total delivery of 962 
g-p-m. at 68 pounds residual pressure. The 
plant fire pump discharged 1638 g.p.m. 
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International. 


Looking across the Ware River toward the No. 5 group of plant buildings. Build- 
ing No. 8, where the fire started, was at the right. 


Building No. 8, in which the fire 
started, was of three-story brick plank on 
timber construction. It was occupied on 
the first floor as a machine shop by Ware 


Industries, Inc. The second floor was oc- 
cupied by a tenant engaged in renovating 
cotton and burlap bags. The third floor 
contained a dress goods concern, with cut- 
ting, sewing and pressing operations. 

To the north of Building No. 8 was Dye 
House No. 1. This was a one-story, with 


basement and sub-basement, brick plank 
and timber building used for dyeing and 
drying of woolen cloth by a tenant concern. 

The No. 5 group of buildings was three 
stories and basement in height, of brick 
plank on timber construction, with one 
wing of brick-joisted construction. The 
major portion of the group was occupied 
by a tenant engaged in knitting, dyeing 
and finishing cotton knit underwear and 
similar products. There were several 
smaller tenants. 


Story of the Fire. 


At about 7:50 A.M. an employee, sorting 
bags on the second floor of Building No. 
8, started to light a cigarette contrary to 
the “No Smoking” rule. The match stick 
broke and the lighted match fell into a pile 
of bags, resulting in a flash fire. The em- 
ployee immediately notified the foreman, 
who called the fire department. He then 


attempted to use the hand hose connected 
to the sprinkler system, but there was no 
water. 

About this time the master mechanic of 
the Ware Industries, Inc., saw the fire. Ob- 
serving that the sprinklers were not operat- 
ing, he ran to the post indicator valve. He 
saw that the indicator read “open,” but 
tried the valve and it was apparently not 
open. 

In the meantime one of the three paid 
drivers of the public fire department had 
arrived with a chemical truck. He realized 
that a serious fire was in progress and im- 
mediately sounded a box alarm and re- 
turned to fire headquarters located across 
the street to get a pumper. With the ex- 
ception of drivers the firemen are on a call 
basis. 


The plant fire pump had been promptly 
put into operation. When the fire depart- 
ment pumper arrived the plant master 
mechanic suggested that suction be taken 
from the penstock, but the firemen chose 
to use the hydrant between the dye house 
and the boiler house. In addition, a direct 
hose stream was taken from this hydrant. 


The windows, cornice, roof and monitor 
on the east side of Dye House No. 1 
ignited. Seventy-five sprinklers in this 
building operated, and although water 
pressure was low, employees of the tenant 
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used hose streams and, with the sprinklers, 
made a remarkable fire stop. This not only 
prevented serious damage to the Dye 
House and to an important dyeing and dry- 
ing machine located near the east side of 
the building, but saved a large portion of 
the plant to the east. The fire department 
was paying special attention to fire in the 
winiow frames, doors and cornices of 
buildings No. 4 and No. 6. Although the 
private fire pump was operating to capac- 
ity it was unable to maintain satisfactory 
pressure on the sprinkler systems because 
the fire department pumper and hose 
streams were overtaxing the water supply. 

At this point in the fire the wind shifted, 
spreading the fire to the upper floors of the 
No. 5 group of buildings. It was then ap- 
parent that the local fire department re- 
quired assistance, and at 10 A.M. help was 
requested. The following near-by towns 
responded: Warren sent a 750-gallon 
pumper and eight men; West Warren sent 
a 500-gallon pumper and 6 men, and 
Palmer sent a 750-gallon pumper, an 
aerial ladder and an emergency truck with 
14 men. Several other near-by towns also 
sent men. 

After five hours’ pumping one of the 
local pumpers, which was 21 years old, 
broke down. About this time sparks car- 
ried by the very high wind ignited a large 
mansion some 3000 feet distant across the 
river. Two 500-gallon trailer pumps 
manned by local volunteers and the 
Palmer aerial ladder were dispatched to 
this fire, which caused $20,000 loss. 

The location of the No. 5 group of mill 
buildings in a bend of the Ware River 
(water on three sides) made fire fighting 
difficult. Shortly after 10 P.M. another 
shift in the wind drove the fire back into 
the west wing of the No. 5 group. Calls 
were sent out for more help, and prior to 
midnight the following additional aid was 
received: Springfield, squad wagon and six 
men; Holyoke, 750-gallon pumper and 
eight men; U. S. Army, Westover Field, 
six men; Amherst, 10 men; Shelburne 
Falls, eight men; Bosch Magneto Co. of 
Springfield, six men, and Palmer sent an- 
other 750-gallon pert and six more 
men. The second local pumper broke 
down after 17 hours of operation. 


THE WARE INDUSTRIES FIRE. 


The fire was finally extinguished 24 
hours after it started. No lives were lost, 
but more than a dozen firemeri were taken 
to the hospital suffering from exhaustion 
or smoke inhalation. 


Reason for Sprinkler Failure. 

About ten days prior to the fire a sprin- 
kler pipe had frozen and burst in the stair 
tower of Building No. 8 in which the fire 
started. The post indicator valve was shut, 
the sprinkler pipe repaired, and the valve 
was again supposedly opened. The target 
read “open” and the Ware Industries in- 
spector sealed the valve without making 
any drain or flowing pressure tests. 
Insurance engineers were not notified of 
the occurrence. 

Following the fire, insurance engineers 
had the post indicator valve controlling 
sprinklers in Building No. 8 dug up. It 
was found that the valve stem was broken 
with the gate in a closed position. Had the 
plant mechanical man made flowing pres- 
sure tests using the drain valves, the closed 
drain valve would have been detected, as 
has happened in many similar instances. 

Failure of sprinklers to control the fire 
in the building of Group 5 is attributed to 
the fact that the water supply was not suffi- 
cient to serve the fire department pumper 
connected to a hydrant on the yard system 
in addition to the sprinklers. The sprin- 
klers in No. 5 building operated, but the 
pressure was so low that they were ineffec- 
tive. The fact that employees with the aid 
of sprinklers were able to save the Dye 
House early in the fire leads to the belief 
that with the aid of hose streams the sprin- 
klers also could have saved the No. 5 
group of buildings, although the location 
of these buildings in a bend of the river 
admittedly made fire fighting difficult. 

The total loss from this fire has been 
placed at approximately $957,500, of 
which approximately $310,000 was fire 
damage and rent loss to the Ware Indus- 
tries, Inc. The balance was loss suffered by 
some eight tenants and the loss to the 
mansion that was ignited by flying brands. 
Also included in the loss figure was some 
$125,000 use and occupancy loss. 


_ This account has been prepared from informa- 
tion furnished by the eer nsurance Association 
n 


(Member N.F.P.A.); Chief gineer Theodore Des- 
lauriers, Ware Fire Department; and other sources. 
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lron Fireman Mfg. Co. Fire. 


The worst industrial fire loss in the his- 
tory of Portland, Oregon, occurred on the 
evening of February 2, 1944, when flames 
swept a large portion of the Iron Fireman 
Manufacturing saeeess plant. The plant 
was engaged'in making Liberty ship en- 
gines for the U. S. Maritime Commission. 
The loss has been estimated to be between 
$2,500,000 and $3,000,000. 

Large areas of frame and brick-joisted 
construction without fire cut-offs permitted 
a fire that was comparatively small when 
discovered to sweep through several major 
sections of the plant with extreme rapidity. 
Powerful — fire department forces that 
wete quickly on the scene were powerless 
against the fire conditions resulting from 
deficiencies in private protection, but did 
excellent work in saving other large plant 
areas that were seriously exposed. 


Description of Plant. 

This property covered an area of 
109,000 square feet between S. W. Front 
Ave. and S. W. Water Ave. The southern 
half of the plant was chiefly of masonry- 
joisted construction and had been occupied 
as an iron works since World War I. It 
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was purchased by the Iron Fireman Indus- 
trial Division, who began operations in 
February, 1942. The Defense Plant Cor- 
poration (U. 8. Government agency) com- 
pleted the frame sections adjoining the 
main plant to the north in Dec., 1942. 


The plant as a whole was 55 per cent 
masonry-joisted construction and 45 per 
cent of frame construction. Openings in 
division walls were unprotected, and the 
walls were not parapeted above the roof. 
The interior was of open finish, with some 
yor finish in the frame sections. The 

rick sections were one equals two and one 
equals three stories in height. The frame 
sections were largely one equals two stories 
in height. However, the wing where the 
fire started was two stories, basement and 
sub-basement. Due to a 29-foot difference 
in elevation between Front Ave. and Har- 
bor Drive, the sub-basement in this sec- 
tion was actually above the main floor 
level of the machine shop section facing 
Harbor Drive. An unprotected opening 
communicated between the sub-basement 
of the Front Ave. wing and the machine 
shop on Harbor Drive. 
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The plant was protected by automatic 
fire alarm tubing connected to central sta- 
tion service. There were also thirteen 
manual fire alarm boxes throughout the 
plant on the same alarm circuits. Watch- 
men made hourly rounds day and night 
under central station supervision. 

The plant had no automatic sprinklers, 
no inside ge or hose system, and an 
inadequate distribution of first aid extin- 
guishers. As shown on the diagram, pub- 
lic water supplies and hydrant spacing 
were good. Normal hydrant pressures were 
from 65 to 77 pounds. 

Powerful public fire protection was 
available. The first alarm assignment at 
this location called for 3 pumpers, 1 fire- 
boat, 1 squad, 1 ladder truck, 1 compressor 
(booster truck), 1 turret or hose truck, 
and 1 fireboat tender. Two fire stations 
were within five blocks of the plant. Sec- 
ond alarm assignments duplicated the first 
alarm response. The third alarm brought 
the total response to 13 pumpers, 2 com- 
pressors, 3 ladder trucks, 3 hose trucks, 2 
fireboats and 2 fireboat tenders. Off shift 
men also responded on the third alarm. 
There were four fire alarm boxes within a 
block of the plant, and a full box alarm 
response was also sent on automatic and 
manual alarms from the plant. 


Origin of the Fire. 

About 6 P.M. on February 2 a shop 
foreman noticed smoke coming from 
under the floor of the first or upper base- 
ment of one of the wings or sections facing 
Front Ave. Due to the contour of the 
ground the second basement did not ex- 
tend under this area, but there was a small 
sloping space under part of the first base- 
ment. This open space was 14 by 18 feet 
in size and extended from a point where 
an outside stairway came down from the 
street level to where an inside stairway 
went down to the lower basement. The 
height of this unfinished space varied from 
7 hg at the east to 6 inches on the west 
side. 

The fire started in the southwest corner 
of this small enclosure at a point where 
steam pipes for the heating system had 
been installed a few months previously. 
According to Fire Marshal Fred W. 
Roberts this steam pipe was in contact with 
old lumber and trash. Under where the 
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steam pipe was resting some dry and badly 
rotted wood was found. The plumber 
foreman when questioned regarding rub- 
bish under this section admitted that there 
were some boards, but stated that plumbers 
had not used any waste or oakum while 
installing the pipes. 

Upon discovering the smoke the fore- 
man instructed an electrician to open up 
the floor at the outside stairway and try to 
put out the fire with a 214-gallon foam ex- 
tinguisher. He directed another employee 
to operate a manual fire alarm box within 
4O feet of where the fire started. He then 
went to the stairway leading to the lower 
basement, where boards had been removed 
by the steamfitters when installing the 
heating pipes. He reported that the fire 
was “about the size of a bushel basket.” 
He tried to put the fire out with a foam ex- 
tinguisher, but it was spreading so fast 
that he was forced to escape by way of a 
window on the north side of the building. 


ee 


Liberty ship engines vitally needed for 
the war effort were being manufactured 
for the U. S. Maritime Commission. 


Operation of the Alarm Service. 

An alarm was received by the central 
station service at 6:11 P.M. As there was 
no alarm tubing in this small underfloor 
space it is assumed that this alarm was 
actuated by a private box operated by an 
employee. It is stated that the small under- 
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The fire burned furiously during the evening. Below: the ruins of the same sec- 
tion as seen from Harbor Drive next day. No fire department, no matter how efficient, 
can expect to prevent major damage once a fire gets well under way in such a large 
area building of combustible construction. 
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floor space was not known to exist when 
the alarm tubing was installed. Most of 
the basement floor in this section of the 
plant consisted of concrete on earth. 

This first call was not transmitted to the 
city fire alarm headquarters because the 
central station operator called the plant to 
verify the alarm and was told that the fire 
department already had been notified by 
telephone. The fire department received a 
telephone alarm direct from the plant at 
6:12 P.M. 

The reason the central station operator 
did not send the alarm without ee 
was because in a period of less than two 
years there had been 91 alarm signals 
actuated by heating devices used in the 
plant. Portable heating torches were used 
for expanding and fitting of large metal 
parts. Only four of the 91 alarms had 
gone through to the fire department due to 
co-operation between the plant manage- 
ment and the central station alarm service. 
However, on these occasions the fire alarm 
service was cut out for periods varying 
from a few minutes to more than fourteen 
hours. 


Fire Department Operations. 
Upon receipt of the telephone call from 


the plant the city fire alarm office imme- . 


diately sounded a location number send- 
ing a box response to the plant. A second 
alarm was sounded by fire department 
radio at 6:20. A minute later four addi- 
tional companies were summoned by radio, 
and a third alarm followed at 6:29 P.M. 
When the first chief officer arrived there 
was very little smoke and he believed that 
the fire could be extinguished with a 
booster line. However, each engine com- 
pany stretched a 21/4-inch line as a precau- 
tion. When the trap door into the first 
basement was opened it was evident that 
the fire was beyond control of a booster 
line. By the time the booster pump could 
be parked across the street the entire sec- 
tion was involved and flames were spread- 
ing eastward with great rapidity. The fire 
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traveled along the roof structure eastward 
and then south to the older brick section. 
In addition to unprotected window. open- 
ings in the brick section overlooking the 
roof of the frame section, there was an 
unprotected frame monitor rising fourteen 
feet above the roof over the craneway and 
extending the full length of the brick sec- 
tion. 

Considering that the entire plant was 
subject to one fire and that there were un- 
protected openings in the brick division 
walls, the fire department did an excellent 
job in protecting the south section of the 
plant. The first and second alarm com- 
panies responded to the west side of the 
plant, where the fire started, and it was 
necessary for part of the equipment to 
detour one-half mile to get to work on the 
Harbor Drive side of the fire. 

At 7:10 P.M. the chief asked that 
O.C.D. auxiliary fire companies be mobi- 
lized, and by 8:57 P.M. forty of these com- 
panies were in quarters, covering for com- 
panies at the fire. In addition, many 
auxiliary firemen assisted in the actual fire 
fighting. The Coast Guard responded with 
three fireboats and 109 officers and men. 
Of a total of 485 fire fighters on the city 
force, 334 officers and men, including 205 
members of the off shift, responded. It is 
estimated that 1,250,000 gallons of water 
was used through 34 hose streams, includ- 
ing five streams from turret nozzles. 


Loss. 

The estimated total loss from this fire of 
$2,500,000 to $3,000,000 is approximate- 
ly 60 to 75 per cent of the total insured 
values involved. These values may be 
broken down roughly as 30 per cent build- 
ings and machinery, 29 per cent stock, and 
41 per cent use and occupancy. The fire 
department estimated the loss at approxi- 
mately $1,075,000, exclusive of use and 
occupancy loss. 


This account is based upon reports by the Oregon 
Insurance Rating Bureau (Member N.F.P.A.), City 
Fire Marshal Fred W. Roberts (Member N.F.P.A.), 
and other sources. 
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Rockaway, N. J., Lend-Lease Warehouse Fire. 


One of two large warehouses, leased by 
the U. S. Treasury Department for storage 
of Lend-Lease supplies, was completely 
destroyed as a result of a fire, starting on 
March 6, 1944, which followed collapse of 
part of the warehouse from overloading 
and improper storage in seeming flagrant 
disregard of the official U. S. government 
storage specifications. Automatic sprinkler 
protection had been shut off due to the 
anticipated structural failure, and the high 
piling of stock made- manual fire fighting 
largely ineffective, although firemen did 
excellent work in protecting other exposed 
buildings, including the second Lend- 
Lease warehouse. The two warehouses 
were reported to have contained from five 
to fifteen million pairs of shoes, hundreds 
of thousands of blankets, and other sup- 
plies. 

No exact data are available as to the 
amount of the loss, which has been various- 
ly estimated up to $11,000,000 or more. 


Construction and Occupancy. 


These two warehouses of about the same 
size (300 ft. long and 80 ft. wide) con- 
tained government owned shoes, blankets, 
and a large stock of waterproof containers. 
The buildings are two-story and basement, 
brick walls, plank and timber construction. 
The storage areas were packed solid to the 
bottoms of girders, preventing the distribu- 
tion of water from the sprinklers which 
were in the bays between timbers. The 
building in which the fire started was sub- 
divided by several fire walls which lacked 
effective fire door protection. One small 
section of this building, which was saved 
by good work on the part of the fire de- 
ere ae was cut off by one of these walls, 

ut the fire door was non-operative, and it 


appears that the fire doors, where pro- 
vided, were inoperative at other points in 
this structure. Not only was the storage 
packed to the roof and ceiling timbers, 
reaching heights of approximately 17 ft. 
above the floor at the center of the second 
floor, but there were no aisles except one 


small center aisle running the length of 


the building. 


Overloading and Collapse. 

A short time before the fire the over- 
loaded condition of the building caused the 
exterior wall to the east to bulge seriously 
at the second floor level, as shown in the 
photograph. This wall was shored with 
heavy timbers to prevent collapse. How- 
ever, it is indicated that it had already 
bulged a number of inches away from the 
second floor, leaving an unprotected floor 
opening between the first and second 
floors. Specific evidence is not yet avail- 
able, but it appears that the sprinkler 
valve for the section in which the fire 
started was closed at this time from fear 
that a collapse of the building would break 
the sprinkler pipes and cause a loss of 
water, depriving other sections of the prop- 
erty of sprinkler protection. However, 
evidence is conflicting regarding which 
sprinkler valves were shut off, as several 
witnesses are said to have indicated that 
upon arrival they opened up certain out- 
side valves controlling sprinklers in the 
area in which the fire started and adjoin- 
ing sections. It is known that five sprin- 
kler heads fused in the south portion of the 
building separated by the fire wall pre- 
viously referred to as having an inopera- 
tive fire door. These sprinklers had ap- 
parently only nad the water remaining 
under pressure in the system and gave a 
very brief wash for an area of approxi- 
mately 18 in. in each direction from the 
heads. As indicated by rust stains on the 
ceiling, the fire damage was confined to the 
first bay in this section due to the work of 
firemen, who took a hose line up to this 
fire door and held the fire. There is some 
question whether the sprinklers would 
have been able to hold the fire had the 
valves been open in the section where the 
fire started, due to high piling. They 
might have, however, held the fire sufh- 
ciently to have permitted the fire depart- 
ment to limit the fire area to a smaller sec- 
tion of the building. 
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Airplane view of the property before the fire. The two long buildings were used 


#. 
*. 


he 


for Lend-Lease storage. The farther building was completely destroyed with its con- 


tents, an estimated loss of $11,000,000. 


Cause of the Fire. 

The sagging of the building appears to 
have caused a short-circuit in an electrical 
conduit in the first floor level, very close 
to the point at which the wall bulged out- 
ward. Heat at this point had obviously 
been extremely intense and had burned a 
channel up through the stored goods into 
the second floor, and an electrical investi- 
gator assisting an insurance investigation 
indicated that conduits found fused by an 
electrical arc were uncovered at this or. 
where the fire appears to have started. 

On the Sone night prior to the fire 
U. S. Government watchmen patrolled the 
premises, passing down the long aisle 
through the center of the warehouse. One 
noted the peculiar odor of electrical insula- 
tion burning, and one of the guards ap- 
parently reported this to his superior, but, 
although this odor was noted several times 
during the night, no fire was discovered. 
It is said that an investigation was made, 
and as the electrical service was found 
either shut off or out of service in the sec- 
tion where the fire started, an extension 
light was run from an adjoining section to 
the west and was carried into the section 
where the fire was first found. This light 
gave only a faint yellow glow, apparently 
indicating that the light was shorted and 


the current was being supplied through a 
a ground. There is some suggestion that 
the electric service in the building had been 
cut off when the collapse was threatened, 
but this is not known, and it is known that 
a blown fuse was found in one of the fuse 
boxes in the fire area. 

Apparently no alarm was given by the 
guards as a result of the suspicious odors, 
and the fire was first discovered by two 
workmen who arrived approximately at 
7:45 A.M. to report for work at 8 o'clock. 
It is said that when the fire section was 
opened the entire section burst into flames 
with extreme rapidity and the flames shot 
up through the opening caused by the 
bulged wall into the second floor. Em- 
ployees are believed to have attempted to 
extinguish the fire with chemical extin- 
guishers before giving the alarm, but the 
period of delay is not indicated and may 
not have been great. The fire apparently 
very quickly passed through the openings 
of the division wall to the west side of the 
center section and then worked its way 
northward into several adjoining sections 
through improperly protected fire wall 
openings. In both warehouses there were 
apparently numerous unbroken vertical as 
well as horizontal openings, and it is 
known that in the warehouse which was 
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destroyed several large openings had been 
cut in the second floor to permit the use of 
portable stacking machinery. It is believed 
that similar machinery was in use in the 
burned building. Likewise, there were un- 
protected stairways and elevator openings, 
as well as fire wall openings previously 
mentioned. 


Volunteer Firemen Perform. 


The local fire department immediately 
called help from many other volunteer fire 
departments over a large area of the coun- 
tryside, and it is said that some 18 volun- 
teer fire departments and several hundred 
volunteer iamien assisted at the fire dur- 
ing the next week or more. The plant was 
protected by a system of 6-in., 8-in. and 
10-in. yard mains, with yard hydrants hav- 
ing standard threads. These mains also 
supplied the automatic sprinkler systems in 
the two warehouses and in several other 
near-by buildings of the plant which were 
not leased tothe Treasury Department. The 
mains were supplied by a 1000-gallon steel 
fire pump taking suction from a river run- 
ning to the west of the plant and by three 
— water tanks on the other storage 

uilding, and by a town water works con- 
nection. 

The several volunteer fire departments 
apparently did very intelligent work in 
combating this fire. They made no effort 
to connect to the private hydrant. This 
may have been due to the fact that several 
of the volunteer fire departments em- 
ployed a different hose thread from the 
national standard, but in any event their 
pumpers took suction from an artificial 
pond close to the fire area. They also took 
suction from the river to the west and from 
a spillway at the north end of the mill. 
The fire department devoted much of its 
efforts to the protection of the exposed 
warehouse, which was approximately 30 
ft. distant and which was exposed for 
almost its full length of 300 ft. Fortu- 
nately during the early stages of the fire the 
wind was favorable to the fire fighters. 
This exposed warehouse did not have any 
outside exposure Pees such as shut- 
ters or wired glass windows in metal 
frames. The firemen took hose lines on the 
two roofs of this exposed warehouse and 
into such portions of the burning ware- 
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house as they could enter, and as far as 

ossible into the driveway between the two 
Puildings, and to other advantageous 
points. All windows were blocked by stor- 
age, as mentioned before, and the packages 
had been stored in an interlocking fashion 
similar to the way bricks are laid, so as to 
form an impenetrable mass. It is stated 
that after the building was destroyed this 
fire resembled a huge dump fire. On the 
east side of the burning building in the 
north section there was a concrete steel 
tower, and one fire department crew took a 
hose stream up this tower and played it 
into the heart of the fire at close range 
after the roof had burned away. There 
were numerous minor casualties among the 
firemen and numerous cases of exhaustion 
as the fire burned intensely for a number 
of days. 


After the public fire department pump- 
ers had been operating for a day or more, a 
dozen O.C.D. pumpers were brought to 
the scene and placed in operation to sup- 
ply the fire department hose streams and 
also provide an emergency water service 
for the sprinkler systems in exposed build- 
ings. 

When it was found that the plant’s 
steam fire pump could not maintain sufh- 
cient head, the outside sprinkler valve con- 
trolling the fire area was turned off. When 
the pump still could not maintain sufficient 
head, it was found that this valve was de- 
fective and could not be completely closed 
and therefore the sprinkler protection for a 
considerable portion of the plant had to be 
shut down, leaving the exposed warehouse 
and other properties in considerable jeop- 
ardy. This hazard was increased at a later 
stage of the fire when the wind shifted, 
blowing into the northeast and threaten- 
ing to carry the fire to other plant build- 
ings. The northeast corner of the burning 
building had not collapsed at this time, 
and it had been found impossible to get 
water on the fire at this point so as to con- 
trol this danger to exposed property. Ac- 
cordingly, about 6 P.M. Monday evening, 
fire fighting forces were ordered to a safe 
distance, and the northwest wall of the 
burning warehouse was leveled with dyna- 
mite to allow the fire to be attacked from 
the rear. This permitted the operation of 
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Volunteer firemen did a good job in saving the second warehouse, only 30 ft. from 
the burning building. Note shoring of wall, which had started to collapse prior to the 
fire. 


three streams from the plant fire pumps 
directly upon the heart of the fire at this 
point, minimizing exposure damage to the 
other buildings, which were without sprin- 
kler protection. 


Intense Heat for Four Days. 


It is stated that for at least four days the 
heat was so intense and the space between 
the two warehouses so filled with débris 
that it was impossible for the fire fighters 


to get between the two buildings. Storage 
conditions on the inside of the second 
warehouse presented the danger that this 
property would likewise be destroyed. It 
was noted that this warehouse was likewise 
so overloaded that settling of the structural 
members could be observed, and, as men- 
tioned before, this building was without 
sprinkler protection. Accordingly, at the 
request of insurance engineers on the 
scene, several of the O.C.D. pumpers were 
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utilized to supply the sprinkler systems 
that were without water, and extra connec- 
tions were made from the plant fire pumps 
for the same purpose. 

The fire continued to burn with great 
intensity for more than a week and is said 
to have resembled a gigantic dump fire, the 
top of which was coated with ice due to the 
cold weather prevailing at the time, but 
from which there were openings resem- 
bling small volcanoes from which heat was 
spouting. These reacted violently when 
hose streams were played upon them. 

There appears to have been no effort 
made by the Lend-Lease officials in charge 
to secure the help necessary to remove the 
endangered contents of this second ware- 
house. It is reported that water from a 
broken steam connection and other sources 
endangered stock in the basement of this 
warehouse, and while several small gaso- 
line burning units were taken into the base- 
ment to remove this water, no effort was 
made to remove stock from this building, 
although seriously exposed for a consider- 
able period of time and worth perhaps ten 
million dollars or more. 

No exact inventory seems to be available 
or to have been made public regarding the 
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amount of stock destroyed. Apparently 
some millions of pairs of shoes were in- 
volved, and Proekas of thousands of 
blankets. No insurance was carried on the 
contents, and in the absence of any an- 
nouncement from government sources, 
there are no official data as to the number 
of millions of pairs of shoes destroyed or 
the value per pair, nor any indication of 
the number of hundreds of thousands of 
blankets burned. The loss to the building 
was approximately $100,000. This build- 
ing was a very old structure, having been 
erected in the 1890's and at one time was a 
textile plant. It had apparently been given 
up for manufacturing use sometime before 
because of its dilapidated condition. 


Note: This report has been obtained from 
sources which we believe to be reliable. We 
have not, however, been able to verify all de- 
tails, as members who normally would be able 
to report upon this fire have advised us that 
they were unable to secure information thereon 
because they were refused access to the property 
by the FBI and military authorities. Various 
photographs were taken during the progress of 
this fire which might provide helpful informa- 
tion, but when we endeavored to secure copies 
we were advised that they were not available 
because original prints had been confiscated by 
the FBI.—Ed. 





SYNTHETIC RUBBER PLANT FIRE, AKRON. 


Synthetic Rubber 


An explosion and fire in a synthetic rub- 
ben plant in Akron, Ohio, on February 13 
injured several employees, caused damage 
estimated at $150,000, and resulted in se- 
rious interruption to the production of syn- 
thetic rubber in the unit involved. This 
plant, owned by the Defense Plant Corpo- 
ration (U. S. Government agency), was 
operated by the Goodyear Tire and Rubber 
Company. This explosion and fire is an 
example of the sort of accurrence contem- 
plated by the statements on the fire hazards 
of synthetic rubber made in the article on 
this subject appearing in the N.F.P.A. 
QuarRTERLY for October, 1942, in which 
the statement was made that “the entire 
synthetic rubber industry is faced with a 
very serious fire and explosion hazard, 
with the probability of large losses causing 
serious interference with production.” 

The explosion occurred in a pump 
house, 40 by 80 ft., in which there were 
pumps, several 2000-gallon tanks of buta- 
diene, and a tank of a caustic solution 
which was used in the process. The build- 
ing was of non-combustible construction 
with large window area. All electrical 
equipment was of the explosion-proof 
type, including telephones; some switches 
and other non-explosion proof electrical 
equipment were located in a cut off sec- 
tion. The room was positively ventilated 
from the floor level by fans of apparently 
adequate capacity. The room contained a 
variety of pumps, compressors and other 
process equipment. 

The caustic tank was not designed for 
the pressure of butadiene, and in the 
normal operation of the process was not 
subjected to pressure. At about 1 A.M. on 
Ftiday, February 13, through some mis- 
take in the sequence of valve operation, or 
due to the failure of some valve to close 
tightly, the full pressure of the butadiene 
was applied to the caustic tank. The cover 
of this tank lifted and showered one of the 
operators with caustic solution. He imme- 
diately went to an emergency shower and 
was still in the shower when a dull explo- 
sion occurred. He and the other operator 
in the building immediately started for the 
door but found the entire wall demolished. 


Plant Fire, Akron. 


They had just crawled over the wreckage 
when a second and much more violent ex- 
plosion occurred. This explosion was felt 
over a radius of about two miles around 
the plant and resulted in the immediate 
response of both the plant fire brigade and 
the city fire department, although the fire 
alarm system had been disrupted by the 
force of the explosion. There is no in- 
formation as to the exact cause of ignition 
of the escaping butadiene. 

The butadiene burned furiously, escap- 
ing from various valves and connections. 
The butadiene storage tanks had gauge 
glasses which broke, resulting in the re- 
lease of additional butadiene from these 
openings. The fire seriously exposed other 
butadiene tanks located outside about 25 
ft. away from the pump house. 

The fire fighting operations were con- 
ducted with unusual intelligence and effi- 
ciency. No attempt was made to extinguish 
the butadiene flame, although a large car- 
bon dioxide truck was available which 
might have been used for this purpose. 
This was due to the well-grounded fear 
that if the flames were extinguished with- 
out shutting off the flow of butadiene a 
mixture of butadiene vapor and air would 
be formed which might explode with con- 
sequences far more serious than if the fire 
were allowed to burn. 

The exposed tanks were kept cool with 
hose streams, and with the use of spray 
nozzles firemen approached the tanks and 
closed valves to shut off the further flow of 
butadiene. One opening where the valve 
had burned off was finally stopped with a 
wooden plug. While the main body of the 
fire was controlled within a few hours, 
burning of butadiene continued at some 
points for a long time and the firemen 
were on duty at the fire for a week. The 
last flame was extinguished on the evening 
of Saturday, February 19. During the 
course of the fire the relief valves on the 
butadiene tanks discharged intermittently, 
and the vapor each time exploded, with a 
mass of flame fifty to a felons feet in the 


air above the pump house. The tempera- 
ture in the fire area was thought to be be- 
tween 3500 and 4000° F. Structural steel 
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roof beams, steel piping and cast iron roof 
drains were burned or melted away. 

The water supplies were adequate for 
fire fighting, although a plant fire pump 
suction reservoir was exhausted within a 
few hours and water was then supplied by 
fire department pumpers operating in re- 
lays from distant hydrants. Eighteen hose 
streams were used. The fire required the 
services of practically the entire Akron 
Fire Department, and during part of the 
time there was no apparatus available to 
answer other alarms. Fortunately, there 
was only one alarm which could not be an- 
swered and this proved to be needless. 


Richmond 


Six persons, including a state senator 
and the widow of a former governor of 
Virginia, lost their lives in a $25,000 fire 
at the Jefferson Hotel, Richmond, Vir- 
ginia, on March 10, 1944. More than a 
score of others suffered from burns, smoke 
inhalation and shock. Although it is 
known to have started in some hand trucks 
on the second floor landing of a service 
stairway, the cause of the fire has not been 
determined. The stairway was of unpro- 
tected combustible construction, which 
permitted the fire and smoke to spread into 
the two top floors and trap the guests in 
their rooms. Other contributing circum- 
stances were a delayed alarm and faulty 
standpipe and hose. 


Construction and Occupancy. 


The Jefferson Hotel has been described 
as the center of Richmond's social and 
political activities. It is a six-story and 
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It is reported that as a result of this fire 
the entire unit is to be redesigned. Pumps 
and tanks will not be located in any build- 
ing and only the control equipment will be 
enclosed. Storage tanks will be moved to 
a remote location and submerged in water. 
Special equipment will be provided to de- 
tect the escape of flammable vapors. It is 
said that these contemplated expenditures 
will be between $400,000 and $500,000. 

In addition to the serious interruption of 
production of synthetic rubber in this unit, 
the fire involved a destruction of some 
50,000 gallons of butadiene and styrene, 
and a monetary loss estimated at $150,000. 


Hotel Fire. 


basement brick building with combustible 
interior construction and having some four 
hundred guest rooms. There were several 
unprotected vertical openings in the form 
of stairways and elevator shafts. The hotel 
was without automatic sprinkler or fire 
alarm protection, but was equipped with 
standpipes and hose. It was erected in 
1907, replacing an earlier Jefferson Hotel 
which was all but destroyed by fire in 
March, 1901. 


Story of the Fire. 


The fire originated shortly before mid- 
night in some hand trucks containing linen 
and papers which were standing on the 
second floor landing of a service stairway 
in the east wing of the hotel. It is not 
known what started the fire, but the theory 
of the carelessly discarded cigarette has 
been advanced. The fire was discovered by 
an employee, who made the mistake of at- 
tempting to extinguish it without calling 
the fire department. He thought he had 
the flames under control only to discover 
too late that the fire had traveled up the 
open stairwell, mushrooming against the 
roof and spreading into the sixth and fifth 
floors. Thus it will be seen that the fire 
was well advanced before guests, catching 
sight of the reflected light on near-by win- 
dows, or detecting the odor of smoke, 
learned that the hotel was on fire. Sur- 
vivors who occupied rooms on the fifth 
and sixth floors told of opening their 
apartment doors to find the hallway ren- 
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Acme. 
There is no provision for this means of egress in the Building Exits Code! Guests 


at the Hotel Jefferson were forced to resort to knotted sheets and towels when smoke 
and flame filled the corridors, cutting off escape. 


Acme. 
View of the sixth floor corridor of the Hotel Jefferson after the fire of March 10, 
in which six persons were trapped and suffocated. 
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dered impassable by smoke and hot gases. 
Some reached safety by way of fire escapes 
while others slid to safety on knotted 
sheets. A few were carried down ladders 
raised by the fire department on its arrival. 
Confusion reigned as frightened men and 
women rushed from their rooms into the 
smoke filled halls, calling for help and 
struggling to find means of escape. The 
switchboard operator in the lobby, calling 
the rooms on the upper floors to warn oc- 
cupants, carried on an agonized conversa- 
tion with two young women trapped in 
their room. These women were later 
found asphyxiated in the bathroom of their 
apartment. It is reported that an effort by 
a group of guests to utilize the private fire 
hose was made valueless by the deterio- 
rated condition of the hose. 

The fire department was called by tele- 
phone and box alarm at 11:59 P.M., about 
twenty minutes after the fire is believed to 
have started. They responded with nine 
engine companies, three ladder companies, 
a rescue company and other special equip- 
ment, their usual response to a three-alarm 
fire. Ladders were raised immediately and 


rescue work was given precedence over 
actual fire fighting, although hose lines 


were promptly carried to the fifth and 
sixth floors, where the fire was centered. 
The flames were brought under control 
and extinguished in an hour's time, leav- 
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ing the three upper floors of the east wing 
extensively damaged. 


Loss of Life and Property. 


Four of the six persons who died in this 
fire were women; one, the elderly widow 
of James H. Price, who served as Governor 
of Virginia from 1938 to 1942. Another 
victim was Senator Aubrey G. Weaver, 
who was living at the hotel during the 
session of the General Assembly. A U. S. 
Navy sailor collapsed and died of burns 
and smoke poisoning received when he in- 
sisted on remaining to help fight the fire. 
Of the more than a score of persons who 
were injured a number were members of 
the General Assembly. A few were quite 
seriously affected by smoke poisoning. One 
fireman suffered a broken leg when he fell 
from the sixth to the fifth floor. 

The fire was confined to the sixth, fifth 
and fourth floors in the east wing of the 
hotel. In estimating the damage at 
$25,000 Chief A. F. Taylor pointed out 
that it might run higher, because the hotel 
will be required to conform to the city 
building code, which outlaws stairways of 
the type involved in this fire. The build- 
ing code, enacted some twenty years ago, 
was not made retroactive at that time and, 
consequently, the hotel was not obliged to 
reconstruct the stairway where the fire 
originated. 
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Fire Record of Cities, 1943. 


The following tabulation prepared by 
the N.F.P.A. Department of Fire Record 
gives 1943 fire record data for cities in the 
United States and Canada which have 
populations of over 20,000. Blanks in the 
tabulation indicate that the cities do not re- 
port these figures or have not responded to 
requests for their reports. 

In addition to the 1943 fire records of 
individual cities, this survey provides a 
good indication of the fire experience of 
the United States and Canadian cities as a 
whole. A total of 476 U. S. cities having 
more than 20,000 population reported a 
fire loss for the year 1943 of $128,774,423, 
amounting to an average loss per person of 
$2.37 for the 54,247,642 inhabitants of 
this group of cities. This may be compared 
with a per capita fire loss of $1.81 for a 
group of cities over 25,000 population re- 
porting 1942 fire losses. 

Forty Canadian cities having a total 
population of 4,296,688 reported a total 
loss of $12,140,853 for 1943. This was a 
per person loss of $2.82 as compared with 
$2.14 for Canadian cities in 1942. 

A total of 468 U. S. cities reported both 
loss data and the number of building fires. 
The average loss per building fire in these 
cities for 1943 was $529 as compared with 
$445 in 1942. The average loss per build- 
ing fire for 39 Canadian cities was $643 in 
1943 as compared with $495 in 1942. 

The total number of building fires re- 
ported by 474 U. S. cities was 246,839, an 
average 4.56 fires per 1000 population as 
compared with 4.02 building fires per 
1000 population in 1942 and 3.61 in 
1941. Thirty-nine Canadian cities reported 
18,801 building fires in 1943. The num- 
ber of building fires per 1000 population 
was 4.26 in 1943, as compared with 4.33 
in 1942. 


Fire departments in 482 U. S. cities of 
more than 20,000 population answered 
627,572 alarms in 1943. The number of 
alarms answered by the fire departments of 
39 Canadian cities was 39,834. 


It is realized that populations of many 
cities have fluctuated greatly due to war- 
time conditions. However, to keep the fire 
loss data as nearly comparable as possible, 
we have continued to use the 1940 U. S. 
Census Bureau figures for U. S. cities, ex- 
cept in a limited number of cases where 
the Census Bureau has issued more recent 
official estimates, showing population 
changes. 


The N.F.P.A. Department of Fire Rec- 
ord is indebted to a number of our mem- 
bers who were instrumental in helping to 
assemble this data in time for inclusion in 
the QUARTERLY. Fire departments have 
been very co-operative in furnishing fire 
loss figures or giving us estimates where 
the final figures were not yet available. In 
a few cases the departments indicated that 
it was not possible for them to supply the 
fire loss information. 

Several fire departments have pointed 
out that there appears to be some discrep- 
ancy in the manner in which certain cities 
report their fire losses. Our questionnaire 
calls for the total fire loss, both insured 
and uninsured, and this is the figure given 
unless otherwise indicated. A few cities 
obviously do not give a complete record of 
their losses, but on the whole it is believed 
that these figures give a reliable indication 
of the relative trends in city fire losses in 
the United States and Canada. The num- 
ber of chimney and roof fires has been in- 
cluded in the number of building fires. 
However, differences in methods of detet- 
mining fire losses and differentiating be- 
tween alarms and building fires should be 
considered in any use of these figures for 
comparison between cities. 





FIRE RECORD OF CITIES, 1943. 319 


1943 Fire Losses, Cities of 20,000 Population or Over. 


No. Bldg. Bldg. Fires 5-Year 
Total Loss No. Alarms Fires per 1000 Av. Loss 
City Population 1943 1943 1943 Population per Persen 


Alabama 
Anniston 25,523 $100,000 371 200 : $1.70 (4) 
Bessemer 22,826 13,976 287 145 t 1.86 (4) 
Birmingham 267,583 509,945 3,445 1,345 ; 2.07 
Gadsden 36,906 608 269 ; 172 
Mobile k 171,841 1,575 985 a 1.34 (4) 
Montgomery ’ 115,080 834 423 , 1.44 
Tuscaloosa 37,421 241 84 ; 0.51 


Arizona 
Phoenix 65,414 111,446 1,293 370 
Tucson 36,818 201,702 439 292 


Arkansas 
Fort Smith 175,923 945 222 
Hot Springs 46,230 385 104 
Little Rock 190,384 2,320 463 
North Little Rock 234,475 712 158 
Pine Bluff 140,168 662 299 


California 

Alameda 36,256 37,303 557 165 
Alhambra ie ~58935 10,395 305 a 
Bakersfield 29,252 36,409 457 82 
Berkeley 85,547 189,733 1,228 387 
Beverly Hills 26,823 45,000 181 78 
Burbank 53,899 49,263 549 163 
Fresno 60,685 159,294a 479 165 
Glendale 82,582 74,400 505 402 
Huntington Park 28,648 37,877 211 109 
Inglewood 30,114 202,706 316 112 
Long Beach 164,271 eats wee aig 
Los Angeles........... 1,504,277 2,664,124 19,406 5,315 
Oakland 302,163 3,292,206 4,027 1,316 
Pasadena 81,864 163,205 666 209 
Pomona 23,539 46,352 275 82 
Richmond 93,938 310,624 778 241 
Riverside 34,696 43,426b 366 104 
Sacramento 105,958 322,747 1,271 504 
San Bernardino 79,045 648 176 
San Diego 5 223,514 3,029 848 
San Francisco 53: Mecars 11,248 3,769 
San Jose 44 85,716 955 346 
Santa Ana ; 34,158 344 115 
Santa Barbara 34, 13,135 342 121 
Santa Monica i 231,851 485 

South Gate 117,307 443 80 
Stockton 4 256,186 1,200 
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Colorado 
Colorado Springs ..... 36,789 22,907 630 279 ; 
Denver 322,412 546,132 3,900 1,526 i 1.47 
Pueblo 52,162 28,460 85la 316 5 0.51 


— ae 


Connecticut 
Bridgeport 147,121 390,312 1,512 585 , 2.69 
Bristol 30,167 17,640 464 88 " 2.01 
Danbury 22,339 18,554 254 88 ; 3.01 
Greenwich 35,509 120,986 615 151 ; 3.89 
Hartford 166,267 248,503 1,868 498 ; 1.31 
Meriden 39,494 105,074 484 162 E 2.40 

Middletown 26,495 19,507 228 66 , 0.43 


a. Estimated. b. Subject to change. (3) Three-year average. (4) Four-year average. 





City 


Connecticut (Cont'd) 


New Britain 


Stratford 
Torrington 
Waterbury 
West Hartford 


Delaware 
Wilmington 


District of Columbia 


Washington 


Florida 
Daytona Beach 
Jacksonville 
Lakeland 
Miami 
Miami Beach 
Orlando 
Pensacola 
St. Petersburg 


P 
West Palm Beach 


Georgia 
Athens 
Atlanta 
Augusta 
Columbus 
La Grange 


Savannah 


Idaho 


IHlinois 
Alton 
Aurora 
Belleville 
Berwyn 
Bloomington 
Champaign 
Chicago 


Chicago Heights ... 


Cicero 
Danville 
Decatur 

East St. Louis 
Elgin 
Evanston 
Freeport 
Galesburg 
Granite City 
Joliet 
Kankakee 


a. Estimated. 


FIRE RECORD OF CITIES, 1943. 


Total Loss 
1943 


Population 
102,580 
887,275 

60,505 
55,601 
32,409 
320,088 
26,815 
29,448 
165,391 
44,173 


174,357 
733,195 


30,630 


79,038 
140,463 
295,402 

22.251 


12,465 
414,246 
209,830 

54,441 

64,345 

74,774 

16,993 
180,673 


26,130 133,254 


31,255 
47,170 
28,405 
48,451 
32,868 
23,302 
3,396,808 
22,461 
64,712 
36,919 
59,305 
75,609 
38,333 
65,389 
22,366 
28,876 


34,970 
51,343 
43,054 
29,330 
143,440 
56,457 
6,000,000a 
24,253 
72,775 
56,598 
75,633 
137,285 
40,192 
57,316 
11,412 
49,025 
35,775 
192,838 
37,227 
32,321 
40,164 
22,173 


(3) Three-year average. 


No. Bldg. Bldg. Fires 
Fires per 1000 
1943 


No. Alarms 
1943 
174 
759 
22> 
244 
147 
187 
112 
125 
340 
165 


818 
2,006 
674 
673 
360 
724 
495 
276 
973 
462 
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N 


1,242 686 


> 
° 


8,553 2,947 


304 135 
2,632 893 
265 86 
3,534 441 
305 111 
522 46 
1,235 
1,393 
328 


365 
4,972 
1,050 

569 

345 

785 

595 
1,274 


WO DYLAN AH 
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S 
iS 


378 


336 
659 
377 
323 
399 
256 
32,100 
Lay 
661 
495 
716 
1,233 
333 
635 
245 
323 
266 
556 
199 
158 
376 
481 
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(4) Four-year average. 


Av. Loss 
Population per Person 


3.51 
2.70 
1.91 
1.29 
yt 
3.30 
1.26 
1.89 
2.58 
1.53 


0.90 
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FIRE RECORD OF CITIES, 1943. 


No. Bldg. Bldg. Fires 5 
Total Loss No. Alarms Fires per 1000 Av. Loss 
City Population 1943 1943 1943 Population per Person 
Illinois (Cont'd) 

Peoria 800,669 1,246 661 
Quincy 42,254 537 261 
Rockford E 123,221 1,203 467 
Rock Island 2, 291,780 485 444 
Springfield 135,266 952 178 
Waukegan 386,797 532 254 


Indiana 

Anderson 230,589 827 279 
Bloomington 18,946 406 152 
East Chicago 178,964 1,100 485 
Elkhart 97,782 487 268 
Evansville 97,062 186,287 2,029 ,101 
Fort Wayne 118,410  144,030b ‘1,770 481 
Gary 111,719 57,519 1,411 429 
Hammond 70,184 378,204 915 363 
Indianapolis 386,972 458,000 4,241 ,808 
Kokomo 33,795 75,928 502 307 
Lafayette 28,798 16,860 412 : 
Logansport 20,177 63,742 415 

Marion 26,767 573,795 470 

Michigan City 26,476 20,711 429 
Mishawaka 28,298 28,560 341 

Muncie 49,720 89,082 794 

New Albany 25,414 33,731 568 

Richmond 35,147 54,695 512 

South Bend 101,268 420,000a ,253 

Terre Haute 62,693 177,809 946 600 


lowa 

Burlington 152,900 $27 144 
Cedar Rapids 137,354 649 375 

38,994 432 302 
Council Bluffs ........ 62,299 682 309 
Davenport 80,777 669 111 
Des Moines : 443,907 2,440 882 
Dubuque 143,629 772 364 
Fort Dodge i 16,218 240 101 
Mason City 52,610 353 144 
Ottumwa 81,781 580 320 
Sioux City : 165,709a 929 624 
Waterloo 102,605 606 473 


Kansas 
Hutchinson 11,406 573 170 
Kansas City 131,623 2,146 790 
Salina 87,452 431 90 
82,958c 1,095 380 
Wichita 114,966 240,133 1,921 779 


Kentucky 
Ashland 29:3357 38,000 384 Beas 5 ane 1.11 
Covington 62,018 271,965 574 251 m 1.12 
Lexington 49,304 288,114b 649 463 , 2.96 
Louisville 319,077 449,931 3,860 ,605 ; 1.93 
Newport 30,631 58,148 319 222 é 1.38 
Owensboro 30,245 47,079 660 194 ; 2.21 
Paducah 33,765 48,034 975 362 ; 2.49 (4) 


Louisiana 
Alexandria 100,730 491 95 : 2.04 
Baton Rouge 75,380 469 212 ; 1.96 
Lake Charles ......... ee ee oe ee pe re eate 
Monroe ; 143,138 719 178 i 2.57 (3) 
New Orleans ......... 863,257a 3,315 1,508 ‘ 1.43 
Shreveport 214,797 1,350 370 : 2.28 


2.84 
1.22 
1.15 
2.88 
2.54 
3.23 


ANE UAN 
VR OUWUW 


1.75 
1.25 (4) 
3.70 
1.76 
1.62 
0.62 
0.73 
1.67 
1.68 
1.09 
1.85 
4.70 (4) 
5.30 
1.26 
0.90 
1.41 
3.53 
2.39 
2.40 
2.24 


BUND ROOWN 


WYO RPMOUNWUD? OUY HOON DH 
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Ate 
1.44 
1.04 
1.05 
1.60 
3.56 
2.78 
1.19 
2.04 
3.51 
2.44 
1.97 
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1.44 
172 
1.23 
1.32 
2.60 


NA et ON A 
CASUWA 


a. Estimated. b. Subject to change. (3) Three-year average. (4) Four-year average. 
c. Incomplete. 





FIRE RECORD OF CITIES, 1943. 


No. Bldg. Bldg. Fires 5-Year 
Total Loss No. Alarms Fires per 1000 Av. Loss 
City Population 1943 1943 1943 Population _ per Person 


Maine 
Bangor 29,822 91,644 699 590 19.8 2.30 
Lewiston 38,598 hots shasta Pes eins Selets 
Portland 73,643 141,648 1,711 336 3.9 2.02 


Maryland 
Baltimore 930,264 2,724,174 11,397 5,611 6.0 2.39 
Cumberland 39,483 200,000 528 229 5.9 : 
Hagerstown 32,491 ee oe eee savers 


Massachusetts 
Arlington 40,013 41,769 829 109 
Attleboro 22,071 256,919 575 104 
26,867 18,359 504 125 
85,524 940 221 
3,159,169 12,548 4,207 
138,793a 1,904 


NWwYWNNN 


Brookline niece Bore 
Cambridge Y 315,374 2,189 
170,135 1,077 
56,654 925 
117,815 —-1,022 
Fall River : 323,285 1,114 
Fitchburg 90,693 708 
Framingham , 51,822 766 
Gardner 83,936 316 
Gloucester 194,015 569 
Haverhill 113,757 1,487 
Holyoke 440,945 1,018 
Lawrence 146,400 1,303 
Leominster : 37,971 534 
285,792 1,862 
211,894c 1,928 
97,905 1,194 
119,155 1,101 
19,790 501 89 
34,366 628 88 
New Bedford 357,858 1,035 623 
Newton 140,000a 3517 126 
North Adams 22,862 219 103 
Northampton : 32,348 432 176 
Peabody ; 76,104 671 160 
Pittsfield 63,095 573 79 
254,153 2,183 461 
51,551 1,123 110 
73,816 1,039 204 
Somerville 172,497 1,714 393 
Springfield 363,827 2,412 540 
Taunton 170,642 882 293 
Waltham 106,601 928 131 
Watertown : 79,574 621 50 
Weymouth 53,061 685 194 
Worcester 550,000a 4,100 1,153 


DOH PIWWMWWAEPNIN SR URWNWABRNYWONN PON RARER OL AVVO AAN 


SN RW DRLONNRABNAWDBYOUSCUNWENOUN OR BNUNO OD: 


Michigan 
Ann Arbor 29,815 89,238 412 102 
43,453 73,354 ik 450 
47,956 302,652 874 167 
63,584 853,157 627 221 
3,924,552d 15,917 7,243 
Ferndale 97,120 336 126 
Flint 343.385 ‘1,787 798 
164,292 580,000a 1,361 413 


0.99 
2.49 
4.10 
1.85 
2.12 
0.31 
2.32 


NYY WY Sy 
MwRWNUAY DDH 


a. Estimated. b. Subject to change. c. Incomplete. d. November and December estimate 
—subject to change. (3) Three-year average. (4) Four-year average. 





City 
Michigan (Cont'd) 
Hamtramck 
Highland Park 
Jackson 


Saginaw 
Wyandotte 


Minnesota 
Duluth 
Minneapolis 
Rochester 


Winona 


Mississippi 
Greenville 
Hattiesburg 


Springfield 
University City 


Great Falls ........ 


Nebraska 


New Hampshire 
Concor 
Manchester 
Nashua 

a. Estimated. 

(2) Two-year average. 


:. sagee 


b. Subject to change. 


FIRE RECORD OF CITIES, 1943. 


Total Loss 
1943 


Population 
58,942 
125,794 
48,398 
94,930 
83,129 
108,457 

258,498b 
191,242 
38,437 
241,486 
538,756 


101,065 
492,370 
26,312 
24,173 
287,736 
22,490 


523,550 
1,265,428 
23,454 
37,050 
536,536 
53,173 


29,372 
29,176c 
33,040 
22,520 
189,192 
29,950 


17,350 


343,568 
102,104 
305,917 


81,984 
223,844 


54,904 
425,000a 


21,317 55,015 


84,450 
250,000 


32,927 62,015 


(3) Three-year average. 


No. Alarms 


c. Incomplete. 


No. Bldg. Bldg. Fires - 
Fires per 1000 Av. Loss 
Population per Person 


1943 
345 
560 
842 
774 

1,231 
572 
771 
621 
448 

1,063 
387 


2.02 
1.26 
2.43 
2.16 
1.10 
2.66 
J 
3.80 
1.39 (2) 
1.71 
4.15 


VW Am NWO ny 
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293 
331 
927 
6,589 
1,296 
6,380 
390 
1,248 
748 


sos 
N99 19 YW DO DID 
WO ALY UYURN SO 0 


1,059 
3,058 


450 3.86 


559 
1,046 
623 


327 12. 
423 2. 
315 9. 


1.91 
2.20 
3.45 


e. Nine months last 2 years. 
(4) Four-year average. 





FIRE RECORD OF CITIES, 1943. 


No. Bldg. Bldg. Fires 5-Year 
Total Loss No. Alarms Fires per 1000 Av. Loss 
City Population 1943 1943 1943 Population per Person 

New Jersey 

Atlantic City 64,094 712,145 572 
Bayonne 79,198 53,689 904 
Belleville 28,167 30,880 369 
Bloomfield 41,623 27,734 538 
117,536 126,836 1,565 
48,827 102,747 718 
East Orange 68,945 55,468 574 
Elizabeth 109,912 124,003 1,066 
Garfield 11,420 108 
Hackensack ; 35,000a 490 
Hoboken td wears 
Irvington 26,479 369 
Jersey City 291,595 2,736 
3,119,526 436 
cutee 611 
Maplewood ; 23,845a 233 
Montclair 84,908 480 
Newark 429,760 1,048,081 4,099 
New Brunswick 33,180 147,548 487 
North Bergen Twp.... 39,714 19,160 597 
21,954 16,735 449 
35,717 136,415 273 
850,221 672 
Paterson 142,243 1,176 
30,090 171 
Plainfield 261,884 616 
Teaneck Twp 11,927 647 
Trenton 217,305 1,238 
Union City 247,790 810 
Union Twp. 58,425 498 
West New York 21,866 468 
West Orange 8,000 294 
Woodbridge ees ee 


3.34 
1.04 
0.97 
0.66 
2.05 
2.54 
0.79 
1.00 
0.48 
0.99 
0.89 
2.24 
18.72 
0.47 (4) 
1.22 
2.02 
2.08 
0.70 (3) 
0.60 (3) 
1.32 
5.10 
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New Mexico 
Albuquerque 35,449 60,212 461 
Santa Fe 12,300 52 14 


New York 
Albany 130,577 245,715 1,852 
Amsterdam 33,329 167,880 242 146 
Auburn 35,753 30,326 294 142 
Binghamton 78,309 372,045 580 239 
Buffalo 575,901 1,203,213 4,645 ,460 
NE ee a oe 21,955 03s aioe Lie 
Elmira 45,106 82,037 365 197 
Freeport 20,400 Soars tees pane 
Gloversville 23,329 46,891 253 74 
Hempstead 20,856 34,598 371 79 
Jamestown 42,638 42,638 400 167 
eran) yy 29,411 377 150 
Lackawanna 24,058 18,070 101 63 
Lockport 24,379 95,140 234 112 
Middletown 21,908 tins sade tei 
Mount Vernon 67,362 155,958 549 162 
Newburgh 31,883 184,008 275 134 
New Rochelle 58,408 100,945 510 194 
New York City 7,454,995 9,186,558 46,827 18,568 
Niagara Falls ........ 78,029 73,395 767 264 
North Tonawanda ..... 20,254 98,000 208 139 
Olean 21,506 34,000 206 115 
22,062 eis 249 113 
Port Chester 23,075 perit 197 82 
Poughkeepsie 40,478 228,787 454 397 
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3.17 


a. Estimated. f. Did not report loss. (2) Two-year average. (3) Three-year average. 
(4) Four-year average. 





FIRE RECORD OF CITIES, 1943. 


No. Bldg, Bldg. Fires 
Total Loss No. Alarms Fires per 1000 ‘ 
City Population 1943 1943 1943 Population per Person 
New York (Cont'd) 
Rochester 324,975 435,530 2,397 845 2.6 1.57 
Rome 34,214 31,930g 31D 167 4.9 2.74 
Schenectady 87,549 355,123 992 259 3.0 1.74 
Syracuse 205,967 544,971 1,663 623 . 1.84 
Troy 70,304 90,789 926 309 A 472 
Utica 100,518 204,936 563 267 ; 1.73 
Watertown 33,385 95,447 393 194 : 4.67 
White Plains 40,327 29,289 521 125 3. 0.88 
Yonkers 142,598 230,492 1,708 681 , 2.72 


North Carolina 
Asheville 233,182 863 169 
Charlotte 315,935 2,131 873 
Durham 88,175 862 282 
Gastonia 13,950 352 97 
Greensboro 197,641 1,119 227 
High Point 420,987 546 187 
Raleigh 243,333 968 784 
Rocky Mount 22,550 330 129 
Wilmington 52,700 639 548 
Winston-Salem 44,060 992 159 


North Dakota 
Fargo 25,059 199 136 5 2.04 
Grand Forks 269,431 205 118 i 4.83 (3) 


Ohio 

Akron 347,381 2,664 978 
Alliance 33,628 137 92 
Ashtabula : 17,429 313 99 
Barberton : 22,275 203 Jira 
Canton é 636,582b 870 292 
Chillicothe 13,426 184 81 
Cincinnati 786,657b 5,092 1,900 
Cleveland 878,336 2,470,664a 8,572 2,861 
Cleveland Heights..... 54,992 47,285 604 87 
Columbus 306,087 443,144 8,689h 1,990 
Cuyahoga Falls 20,546 8,801 315 55 
Dayton 210,718 1,000,000a 2,679 1,278 
East Cleveland 39,495 37,179 297 101 
East Liverpool . 23,555 10,043 334 157 
Elyria 25,120 163,053 216 86 
Findlay 20,228 22,415 262 135 
Hamilton 50,592 55,871 861 497 
Lakewood 69,160 59,255 220 91 
Lancaster 94 15,244 226 100 

; 36,915 746 195 
Lorain 44, 37,631 482 107 
Mansfield 146,606 342 213 
Marion 41,014 333 149 
Massillon 501,915 261 116 
Middletown ; 54,657 362 239 
Newark 113,047 437 148 
Norwood i 24,040 439 209 
Portsmouth 121,760 372 208 
Sandusky ; 164,574 521 222 
Shaker Heights ....... 59,512 269 110 
Springfield 95,540 817 513 
Steubenville f 35,476c 391 ite 
Toledo ‘ 683,306 2,569 1,162 

s 35,959 521 204 
Youngstown 166,556 1,718 642 
Zanesville 31,241la 405 191 


1.88 
1.96 
1.19 
1.08 (4) 
1.57 
4.30 
1.73 
0.60 
1.95 
0.96 


NR AWD RY BB 00 w 
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1.33 
2.72 
1.32 
1.93 
2.07 
0.68 (3) 
1.74 
2.32 
0.68 
1.01 
0.54 
2.20 
0.56 
0.97 (3) 
3.28 
1.23 
1.51 
0.45 
0.42 (4) 
1.35 
1.15 
3.03 
2.13 
441 
2.46 
1.16 
0.50 
1,63 
18.20 (4) 
0.99 
1.95 
2.86 
1.52 
0.76 
1.13 
0.70 


> S 
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a. Estimated. b. Subject to change. c. Incomplete. g. Insurance loss. h. Includes squad 
calls. (3) Three-year average. (4) Four-year average. 





FIRE RECORD OF CITIES, 1943, 


No. Bldg. Bldg. Fires 
Total Loss No. Alarms Fires per 1000 Z 
City Population 1943 1943 1943 Population per Person 


Oklahoma 
Enid 216,340 413 101 
47,641 1,223 340 
346,810 3,474 639 
68,600 551 49 
104,202 2,931 705 


27,630 398 128 1.62 (4) 
Portland 900,500a 5,165 3,678 2.74 
57,373¢ 456 a eels aa 1.49 


Pennsylvania 

Abington Twp. ....... 20,857 ios aime ies ati ah ee 
Aliquippa 4,927 173 ; 0.38 
Allentown 38,756 426 , 0.49 
Altoona 31,656 850 ; 0.52 
Bethlehem 15,756 230 : 2.96 
Butler 14,075 188 ‘ 2.65 
Chester ae 


me , 
Ne 


22,825 121 


Duquesne Nea ee 
Easton 166,693 158 
Erie 273,459 1,004 
Harrisburg 269,813 585 
Hazelton 201,108 171 
Johnstown ; 7,401 656 
Kingston 10,379 128 
Lancaster 12,424 337 
Lebanon 20,527 103 
Lower Merion Twp... . 193,119 669 
McKeesport 196,359 533 
Monessen 21,270 46 
Nanticoke 26,827 70 
New Castle 38,764 412 
New Kensington 110,041 156 
Norristown 19,096 173 
Oil City 19,094 189 
Philadelphia baste ats 
Pittsburgh { 720,355e 5,431 
Pottstown 77,200 135 
Pottsville 7,396 115 
Reading 142,022 579 
Scranton 227,883 807 
Sharon 82,006 268 
Uniontown : 200,000 164 
Upper Darby Twp..... j 15,387 335 
Washington , 10,200 218 
Wilkes-Barre 359,965 542 
Wilkinsburg 13,000 179 
Williamsport 38,584 282 

37\397C 319 
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Rhode Isiand 

Central Falls ......... 25,121 Sood Sete in sees 

Cranston 47,173 87,864 1,083 161 x 

East Providence 32,093 47,157 943 136 3 1.55 
Newport 96,134 375 261 ; 2.50 
Pawtucket 151,746 1,344 294 . 2.40 
Providence 508,134 3,802 688 7 1.85 
Woonsocket 82,744 795 171 Z 2.94 


a. Estimated. c. Incomplete. e. 9 mos. total. (2) Two-year average. (3) Three- 
year average. (4) Four-year average. 





City 
South Carolina 
Charleston 
Columbia 
Greenville 
Spartanburg 


South Dakota 
Sioux Falls 


Tennessee 
Chattanooga 
Jackson 
Johnson City 
Knoxville 
Memphis 
Nashville 


Texas 


Beaumont 
Brownsville 
Corpus Christi 
Dallas 


Fort Worth 
Galveston 


Port Arthur 
San Angelo 
San Antonio 
Tyler 
Waco 


Utah 
Ogden 
Salt Lake City 


Vermont 
Burlington 


Virginia 
Ticaeniitis 
Danville 


Newport News 
Norfolk 
Petersburg 
Portsmouth 
Richmond 
Roanoke 


Washington 
Bellingham 


a. Estimated. 


FIRE RECORD OF CITIES, 1943. 


Total Loss 


Population 1943 


256,383 
63,658 
46,565 

279,032 


35,423 


128,163 
24,332 
25,353 

111,580 

292,942 

167,402 


217,423 
21,000 
21,335 

123,858 

945,781 

793,060 


73,853 
55,118 
166,572 
48,542 
4,087 
121,209 
1,729,602 
595,276 
323,497 
1,226,033 
29,402 
123,889 
51,986 


384,514 
39,274 
31,853 


465,853 

99,224 
252,682 
140,146 


84,541 
355,984 


52,400a 


40,000a 
50,076 
79,182 
70,497 
458,634 
13,855 
124,555 
253,291 
53,682 


99,019 
182,147 
746,428b 
246,066 
233,361 
27,221 95,468 


f. Does not report loss. 


123 


937 
820 


507 
421 
474 
3,031 
694 
1,022 
1,365 


762 
1,715 


454 


664 
403 
803 
845 
3,264 
565 
1,052 
3,449 
856 


712 
760 
4,574 
1,713 
2:469 
370 


(3) Three-year average. 


No. Bldg. Bldg. Fires 
ires per 1000 
1943 Population 


584 
408 
380 
290 
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225 
148 
297 
387 

1,026 
445 
336 

1,725 
383 
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267 
523 
1,119 
806 
1,442 
219 


2o7 


5-Year 
Av. Loss 
per Person 


10.85 (3) 


0.61 (3) 
2.70 
1.58 
1.25 
2.72 
1.13 
1.70 
0.88 
1.20 


1.54 
2.57 
1.36 
2.53 
2.06 
3.35 


(4) Four-year average. 





City 
West Virginia 
Charleston 
Clarksburg 
Fairmont 
Huntington 
Parkersburg 
Wheeling 


Wisconsin 
Appleton 
Beloit 
Eau Claire 
Fond du Lac 
Green Bay 
Janesville 
Kenosha 
La Crosse 
Madison 
Manitowoc 
Milwaukee 
Se 
Racine 
Sheboygan 
Superior 


Wauwatosa 
oe 


Wyoming 


Hawaii 
Honolulu 


Alberta 
Calgary 
Edmonton 


British Columbia 
New Westminster ..... 
Vancouver 
Victoria 


Manitoba 
Winnipeg 


New Brunswick 
Moncton 


Nova Scotia 
Glace Bay 
Halifax 


Ontario 
Brantford 
East York Twp 
Fort William 
Hamilton 
Kingston 
Kirkland Lake ....... 
Kitchener 
London 


b. Subject to change. 


FIRE RECORD OF CITIES, 1943. 


Population 


27,209 
46,235 
22,992 
48,765 
42,707 
67,447 
24,404 

587,472 
39,089 
67,195 
40,638 
35,136 
27,268 
27,769 
36,364 


200,158 


Total Loss 


1943 


25,455 
66,322 
153,715 
14,988 
44,858 


25,945 


25,199b 


36,184 
199,701 
271,965 

34,766 
161,129 
233,376 

54,898c 

24,187 
931,249 
124,466 
149,477 

44,963 

50,699 

25,268 

25,000 

65,501b 


15,423 


174,225 


No. Alarms 
1943 


256 
698 
236 
1,100 
287 
615 


362 
491 
396 
335 
574 
431 
862 
463 
904 
475 
6,254 
387 
662 
318 
762 
698 
237 
549 


365 


1,032 


Fires 
1943 


64 
165 


219 
323 
340 
439 
253 
2,273 
257 
337 
235 
389 
282 
79 
100 


20 


294 


1943 Fire Losses, Canadian Cities. 


85,726 
91,723 


22,000 
360,000 
49,000 


20,689 
50,000 


25,000 
90,000 
25,000 


155,836 
24,372 
25,000 
33,000 
78,000 


$81,086 
151,814 


37,801 
1,492,222b 
94,652 


261,208 


56,929 
382,836 


30,141 
532,562 
35,383 


69,408 
18,143 
21,982 
461,416 
5,684 
253,000 
50,877 


750 
885 


278 
3,356 
712 


2,969 


(4) Four-year average. 


148 
244 


188 
2,326 
330 


1,762 


736 


48 
637 


No. Bldg. Bidg. Fires 


per 1000 
Population 


— — 
N NSE WUDY SAB AO UN 


DORR WOASRUSAARe 


-_ 
-_ 
nN 


_ 
a) 


5-Year 
Av. Loss 
per Person 


2.48 (4) 
0.80 


0.81 
1.52 
3.76 
2.80 
4.13 
1.35 
1.77 
1.59 
1.14 
ca 
1.29 
1.74 
0.72 
10.35 
0.81 
0.60 
0.88 


0.85 (4) 
0.89 
$1.48 
3.29 


1,99 (4) 
1.71 
1.08 


1.23 





FIRE RECORD OF CITIES, 1943, 


No. Bldg. Bldg. Fires 
Total Loss No. Alarms Fires per 1000 ls 
City Population 1943 1943 1943 Population per Person 


1943 Fire Losses, Canadian Cities (Cont'd). 


Ontario (Cont'd) 


Peterboro 
Port Arthur 
St. Catharines 


Sault Ste. Marie 
Scarboro Twp. 


Sudbury 
Timmins 
Toronto 
Windsor 


York Twp: .... 


Quebec 
Hull 


Montreal ...... 


Quebec 
Sherbrooke 


Three Rivers ... 


Outremont 
Verdun 
Westmount 


Saskatchewan 
Regina 
Saskatoon 


a. Estimated. 


30,909 


acaiae ets 1,286,388 


150,000 
34,000 


Serene 6 42,000 


31,000 
65,000 
26,000 


60,000 
41,690 


(2) Two-year average. 


10,113 


501,074 


51,458 
38,897 
29,823 
44,570 
42,465 
26,435 
18,675 


2,225,553 


124,618a 
37,858 


199,525 


3,584,774 


618,381 
81,479 
81,954 

183,797 
43,321 
26,373 


83,000a 
49,566 


283 


1,818 


578 


468 


278 
363 


238 
388 
368 

4,962 


931 


317 


839 


6,980 
3,099 


833 
648 
183 
376 
267 


548 
458 


149 
981 
42 
220 
160 
66 
48 
242 
258 
2,104 
434 
254 


301 
2,501 
463 
705 
564 
44 
189 
70 


299 
223 


(4) Four-year average. 


Y BRwWONNnNWOraAY 
RPNNACKFAUANNN 
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1.14 (4) 


2.02 (4) 


0.93 
1.45 





VOLUME XXXVII. INDEX. 


A 


Air Raid Fire, London.... 
Airplane Crash Fire Fi 


ghting. i 
SED. SU MON BET siciescncverereviccecepecace d 


Airplane Crash Fire 
Chicago, Ill 


Seattle, Wash. . 
Albers Bros. Mill . Fire, Oak- 
land, C 
Aluminum 
Canonsburg, 
Amceelle, Md., Celanese Plant Fire 
Analysis of Watchman Failure, An. 
Melvin R. Freeman 
Army and Navy Property 


Camp Borden, Ont. Army Property < 


Colorado Springs, Colo. Army Bar- 
racks 

Little Rock, Ark. Army Property. 
Madison, Wis. Army Property.. 
Norfolk, Va. Naval Air Station.. 
Oakland, Cal. Army Warehouse 
Regina, Sask., Can. Army Whse.... 
San Francisco, Cal. Navy Pier.. 
Sydney, Nova Scotia. Naval Base 


Ashland, Ohio. Eagle Rubber Co, Fire 3 245,2 


Atlanta, Ga. Briarcliff Laundry Fire.. 
Atlantic City, N. J. Group Fire 


Austin Bridge Co. Fire, Dallas, Tex as : 


B 
Baltimore, Md., Rubber Works Fire 


Bell, Albert T. Photograph,................. 
¥: 


Bellefontaine, Ohio. N. 
Roundhouse Fire 


Binghamton, N. Y., Apartment Fire... 


Bishopville, Md., Chicken Hatche1 
Fire 

Board of Directors, } 
May ro 


Boston, “Mass., Lumber and Veneer 
Mill 

Bowling Alley Fires, Recent.. 

Bristol Township, Va., Chemice 
Fire 


British Wartime Emergency Water 


Supplies 
Broad St. Railroad Station Fire, 


ERIE, Tbe cevecreonsasnenineedpabemnaenaane d 


Building Materials, Fire Hazard Tests 
of. A. J. Steiner 

Buffalo, N. Y. 
Soybean Cake Cooler Fire............... 
Soybean Oil Plant Fire 

Burns, Treatment of. 
Lund, M.D. ... 

Bus Garage 


ship, N. 


Cairo Meal and Cake Company Fire.... 


Calgro, Cal., Winery Fire 

Cambridge Metal Plant Fire. Photo- 
graph 

Camp Borden, Ont., Can. Army Prop- 
erty Fire 

Cannery Fire Protection, Fish. $750 


RIED, MEINE suk sccesendivncssinsnisendcceevssvaboestes { 


Cannery Fires 
Los Angeles, 
Penn Yan, N. Y 
Canonsburg. Pa., Aluminum Co. 


I, TIE ca nisenssa corn sisecneapessscsnoseonsatiegs é 


Canton, Ohio, Furniture Warehouse 
Fire 
Carbon Tetrachloride on Magnesium 


Celanese Plant Fires, Amcelle, Md 


Quarterly 
No. 


Quarterly Page 
No. No. 
Chemical Plant Fires 
Bristol Twp., 
Canonsburg, P¢ 
Charleston, West am 
I. IR acvss service cicnscrasdicacehstermssons é 


Wyandotte, Mich. 
Chicago, Ill. 
Gas Holder lire 


Group Fire 
Norris Grain Co. Explosion 


Soybean Plant Fire, Oct., 1935.. : 
Chicken Hatchery Fire, Bishopville, 
Md. 
Cities, Fire Loss Statistics 
Coal Mine Fire, Praco, Ala 
Colorado Springs, Colo., Army Spee 
Conflagration, Wildwood, N. J............. € 
Congoleum-Nairn i Y 


Kearny, N. 


Cotton Fires 
Dallas, Texas. Warehouse.... 
Galveston, Texas. Warehouse. 


Little Rock, Ark. Cotton Seed Oil 
Mill 
New Bedford, Mass. 


Pelham, S. C. Warehouse... 
Temple, Texas. Warehous 
Cottonseed Storage Fire, Cairo, Tl..... 
Cotton Storage Fire, Galveston, Texas. 
George F. Rutzler 


Dallas, Texas 

Cotton Warehouse Fire..................0000 é 

Magnesium Bomb Plant Fire.............. 
Danville, Ill. Rural Feed and Soybean 

RIE Be RE vie staskshivccectess saveveis edeshecasepaceceeve 
Dawson Creek, B. (. Business Block.. § 
Delaware Twp., N. J. Bus Garage Fire § 
Department Store Fires 

McKeesport, Pa... 

Memphis, Tenn. 

Waukegan, III. .... 
DesMoines, Iowa. Soybean Mea 

age Plant Fire 


Kast Sidney, Ohio. Machine Shop 
Fire f 
Easton, Pa. Gas Works E xplosion 
Electrical Equipment, Maintaining. 
V. #. y 
Explosion 
Congoleum-Nairn Co., Kearny, N. J. 


— Soybean Plant, Chicago, 


amis Grain Elevator, Chicago, Ill. 
Meridian, Miss., Oven Explosion, 
Flintkote Co.. 
North Kansas Ci si egkaies 
Explosive Properties of Metal Pow- 
ders. Hylton R. Brown 


F 
Fertilizer Plant Fires 
Hagerstown, Md 
Montreal, 
Fighting Magnesium Fires... 
Fire Extinguisher Demonstrations. P. 
W. Eberhardt... 
Fire Hazard Test: 
rials. A. J. Steiner... 
Fire Losses, 1943.... 
of Cities, 1943. 
Classified, 1942 .. 
Large Loss Fires of 194° 
U. S., 1900-1942 





mite ew 


Sw Pet 


Bite 
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Quarterly 
No. 


Fire Protection Developments in 1943. 
Percy Bugbee 

Fire Protection in Relocation Cente 8. 
William E. Hoffman 

Firemen in Military Service..........0 

Fish Cannery Fire Protection. $750 
Prize Contest 

Flintkote Co. 
Miss. 

Flour and Grain Fires 
so Bros. Milling Co., 

Ca 


Oakland, 


Chicago, Wit Norris Grain Co 
Great Falls, Mont. Warehouse 
Massillon, Ohio 
Portage La Prairie, Man., Can 
Saginaw, Texas. Mill and Elevator 

nie Mill Explosion, North Kansas 
Cit 

veauat Fires—Southern Cal 

Fort Dodge, Iowa. Soybean Oil Mill 
Fire 

Fur Storage Fires 
BE OTE COWEN cs ctssceisacersciesensgurenieas é 
Pittsburgh, Pa. 

Furniture Warehouse Fire, Minneap- 


Galveston, Texas 
Cotton Warehouse Fire 
Cotton Storage Fire. 
Rutzler 
Gas Holder Fire, Chicago 


George F. 


Gas Works Explosion, Easton, Pa 
Glass Bottle Factory, Laurens, S. C..... E 
Glidden Soybean Plant Explosion, 

Cream, TIs.,. Clk. LGBD...ccccovseseccocssssece 
Graceville, Fla. Peanut Whse. Fire...... ¢ 
Great Falls, Mont. Flour Whse. Fire.. ¢ 
Green Island, N. Y. Warehouse Fire.. 
= Fires 

antic City, N. 

Chicago, Ill. 

Lamar, Mo. 

Marion, Va 

Oakland, 

Plymouth, N. ¥ 

St. John, N. B. 

Seattle, Wash. ... 

Stamford, Conn... 
Gulf Hotel Fire. H. 
Gulfport, Miss. Phoenix Naval Stores 

Co. Fire 


Hagerstown, Md. Fertilizer Plant 
Fire 

Hotel Fires 
Gulf Hotel, Houston, Texas 
Poughkeepsie, N. Y 
Richmond, Va. ......... 

Housing Projects, Two 


pe 
Houston, Texas, Gulf TTotel Fire 


Incendiary Bomb Plant Fire, Dallas, 
Texas 

Industry, War, Safeguarding. H. L. 
Miner 

Inspector’s Candid Camera, An. 

Iron Fireman Mfg. Co. Fire 


J 


Jute Werehouse New Bedford, 


Kearny, N. J. Linoleum Plant Fire.... 


INDEX. 


Page 
No. 


183 


93 
220 


201 


182,255 


18 
264 
303 


L 


Lamar, Mo. Group Fire... ere 
Large Loss Fires ei 1943.... é 
Laurens, 8S. C. 
Fire 
Lend- Leas e 
away, N. 
Letter from New Zealand.... 
Little Rock, Ark. Army Property Fire 
Little Rock, Ark. Swift & Co. Cotton 
Seed Oil Mill Fire 
London, Air Raid Fire...............0000+ ade 
Los Angeles, Calif. Canneries Fire 
Lumber Fire, Tee Lake, P. Q 


M 


Madison, Wis. Army Property Fire.... 
Magnesium Fires 
Carbon Tetrachloride on 
Fighting 
Foundry. Dallas, Texas. 
Marysville, Mich 


se Fire, Rock- 


Maintaining Electrical Equipment. V. 

, a | eS 3 
Marcus Hook, Pa. Oil Refinery Fire.... 
Marine Engine Mfg. Plant Fire 
— Ind. Wire and Cable Plant 


ag Ohio. Flour and Feed Mill 
Mayfield, Ky. Enterprise Tobacco 

WEPORORO BERG sosccccsccocicctsccscsscarccesecdex d 
McKeesport, Pa. G. C. Murphy Co. 

NT LIS d 
Memphis, Tenn. Chemical Plant Fire 

Cottonseed Hull-Bran Storage Fire 
Memphis, Tenn. Dept. Store Fire.......... é 
Meridian, Miss. Wallboard Factory 

PRMIIGEUED. sxincassisssediuachesdigsjuiaaieinestaadiaee’ é 
Metal Powders, Explosive Properties 

of. Hylton R. Brown 
Metal Worker Fires 

East Sidney, Ohio. Machine Shop.... $ 

Marion, Ind. Wire and Cable Plant 

Middle Amana, Iowa. Refrigerator 

Plant 

New York, N. Y. Stove Plant. 

North Kansas City. Mo........ 

Selby, Cal. Ore Refinery. 

Shelbyville, Il <a 

WROMMIIEOTD. TINS ciccsecsecesosescriscincsieisaacnss 
Miami, Fla. Mercantile Building Fire 
Middle Amana, Iowa. Refrigerator 

TRIES Fee iictenkanatccteisdisieacstnpameabnadoscemuct 
Military Service, Firemen in 
Minneapolis Furniture Warehouse Fire 
Momence, Til. Soybean Plant Fire, 


Montreal, Que. Seed and Fertilizer 

WMMONG WPREWS cicevsenescteidaaninteleatanionamaudatacie Z 
Moorpark, Cal. Food ‘Warehouse Fire 
Multiple Occupancy Fires 

Peoria, Ill 

Reading, Ohio... 

Vancouver, B. C.. 

Wilkes-Barre, Pa 


Naples, N. Y. Winery Fire 

Nauset Warehouse Fires, The. 
Farley and H. E. Halpin 

New Bedford, Mass. Warehouse Fire.. 


New Haven, Conn. Fur Storage Fire.. 

New York, N. Y. Warehouse Fire 
Welbilt Stove Co. Fire 

New Zealand, Letter from 

Norfolk, Va. Naval Air Station Fire.. 

Norris Grain Elevator Explosion, 
Chicago, Ill 


3 182,255 
: 55 


331 
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No. No. 


237 


225 


237 


277 


155 


241 
222 


166 
3 241,242 





Quarterly 
No. 
North Kansas City, Mo. Metal Worker 
Vire 
Rubber Warehouse Fire 


oO 


Oakland, Calif. Albert Bros. Milling 
RADE I ican ana tae s alent hcan toni nspuibeatusineene 3 

Oakland, Cal. Army Warehouse lire.. 

Oakland, Calif. Group Fire 

Oakville, Ind. Farmers’ Elevator Com- 
pany Fire 

Oil Refinery Fire, Marcus aa Pa 

Ore Refinery Fire, Selby, 

Oven Explosion, Merid a Mies” 


YP 


Paint Factory Fire, St. Louis, Mo 
Paper Mill Fire, Rockdale, Ohio 3 
Box Factory Fire, Pittsburgh, Pa... 3 
Passaic, N. J. Textile Worker Fire 3 
Pelham, 8S. C. Cotton Warehouse Fire 3 
Penn Yan, N. Y. Comstock. Canning 
Co. Warehouse Fire 3 
Peoria, Ill. Multiple Occupancy Vire.. 3 
Philadelphia, Pa. Broad St. Railroad 
Station Fire 
Photographie Film Fire, St. Louis, Mo. 3 
Pier Fire, San Francisco. Photograph 
Pittsburgh, Pa. 
Fur Storage Vault Fire... 
Paper Box Factory Fire. 
Warehouse Fire. Photograph 
Planning, Town, Lessons of the Fire 
Blitz. Eric L. Bird, M.C., A.RI.B.A. 
Plymouth, N. H. Group Fire...........00+ é 
Poem, The Home Front. L. P. Dendel 
Portage La Prairie, Man., Can. Eleva- 
tor Fire.. ve 
Portland, C . <a 
Poughkeepsie, N. Y. 
Fire 
Powders, 
Metal. 
Praco, Ala, 


§ zg bs 
Windsor Hotel 
Explosive Properties of 
Hylton R. Brown... 

Coal Mine Fire 


R 
Railroad Property Fires 
Bellefontaine, Ohio. 
Philadelphia, I’a. 
Reading, Vhio. Multiple 
Fire 
Refrigerator Plant Fire, Middle 
na, 
Regina, Sask., Can. Army Fire 
Relocation Centers, Fire Protection 
in. William E. Hoffman... 
Richmond, Cal. School Fire 
Richmond, Va., Hotel Fire.. 
Rockaway, N. J., Lend-Lease 

house Fire 
Rockdale, Ohio. Paper Mill Fire. 
Rockland, Me. Snow Shipyard Fire 
Rubber Fires 

Ashland, Ohio 

Baltimore, Md..... 

North Kansas City, Mo.. 
Rubber Plant, Synthetic, Fire. 


Ss 


Safeguarding War Industry. H. L. 
Miner 

Saginaw, Texa Flour Mill 
Elevator Fire... 

Salt Like City, Utah. 

San Francisco, Cal. 
Photograph 

Sand Pails 
Wright 

School Fire, Richmond, Cal 

Seattle, Wash. Group Fire. 
Packing Plant Fire 

Selby, Cal. Ore Refinery Fire 

Shelbyville. lil. Metal Worker F 

Shipyard Fire, Rockland. Me 

So. Charleston, West Va. Chemical 
I 2 WO ckcnonscuskietsorvcdepsainbiceshiscerbsantinse 3 

Southern Cal. Forest and Brush Fires ¢ 


Roundhouse.... ¢ 
Occupancy 


Ama- 


Ware- 


and 


in Boat Yar 


3 245 


Broad St. Station 3 245 


INDEX. 


Page 
No. 


237 


2352 


233 


3 253,2: 54 
3 244 


166 
244 
235 
227 


3 227,228 


244 
250 
251 
230 


249 
238 


,246 


231 
4 


241 
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No. No. 
Soybean Fires 
Cairo, Ill 
Plant Fire e Warren Y. Kim- 
WE ain ischind habs vin’ bdanssnesupincephantaniecsvécabebien 
Spokane, Wash. Warehouse Fire 
Springfield, Ill. Soybean Oil Mill Fire 
Stamford, Conn, Group Fire.. 
St. John, N. B. Group Fire. 
St. Louis, Mo. Paint Factory Fire. 
Photographic Film Plant Fire... 
Sumter, 8S. C. Woodworker Fire 6 
Sydney, Nova Scotia. Naval Base F ire | 
Synthetic Rubber Plant Fire, Akron... 


T 


Tanks Exposed to Fire, Venting of. 
James J. Duggan, G. H. Gilmour 
COE 2, Fi ROE ssercassseresasiiissiesiicapseseee 

Tee Lake, P. Q. Booth Lumber Co. 
Sawmill Fire 

Temple, Texas. Cotton WI 

Textile Worker Fire, Passaic, N. J... 

Theatre Fire, Salt Lake City, Utah.... 

Three Defense Plant Fires. J. 7. W. 


Fire 


Tire mae cnoinn s 

Tobacco Whse. Fire, y 

Toledo Soybean Plant Fire. 

Town Planning Lessons of the Fire 
Blitz. Bric ip. Bird, M.C., A.R.I.B.A. 

Treatment of Burns. Charles C. Lund, 


Vancouver, B. C. Multiple Poeennnes 
Fire 

Veneer Mill Fire, Boston, Mass. 

Venting of Tanks Exposed to Fire. 
James J. Duggan, G. H,. Gilmour 


and P, Ff, Fisher. 


War Industry, Safeguarding. 
Miner 
Ware Industrie 
Warehouse Fires 
Canton, Ohio. Furniture 
Graceville, Fla. Peanuts... 
Great Falls, Mont. F 
Green Island, N. Y. 
Rags and Machinery é 
— Tenn. Cottonseed Hull- 
ran 


HH. DL. 
ork 


Hemp, Flax, 


Moorpark, Cal. Food 


New Bedford, Mass. Jute and Cot- 


New York, N. Y. Diesel Engines...... é 
North Kansas City, Mo. 3 
Oakland, Cal. Grain.. 

Penn Yan, N. Y. 
Pittsburgh, Pa. 
Pittsburgh, Pa. 
Rockaway, N. 

Spokane, Wash. 

Washington, Ind. 
Products Co. Fire 

Watchman Failure, An Analysis of. 
Melvin R. Freeman q 

Water, British Wartim “Emergency 
Supplies 4 

Waukegan, Ill. Hein Dept. Store Fire 

Wildwood, N. J., Conflagration 3 

Wilkes-Barre, Pa. Multiple Occu- 

3 234,236 


pancy Fire 
Winery Fires 
Calgro, Cal 3 253 
Naples, N. Y. 3 230 
Woodworker Fire, § ea aes 3 247,249 
Wyandotte, Mich. Bleaching Po 
Plant Fire 156 
3 243 


OR icevvsevanavens d 
Corcoran Metal 


241 
248 


Yacht Storage Fire, Portland, Conn... 3 
Yale Cold Storage Corp. Fire, New 
Haven, Conn. 3 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION. 


A.D.T. Automatic Protection 
helps to MEET THE MANPOWER PROBLEM 


...has enabled many concerns to release 


personnel from guard duty to productive work 


Every able-bodied man assigned to 
guard or watchman duty is one more 
man removed from productive work. 
To help solve increasingly acute man- 
power problems, increase the extent 
and efficiency of protection and effect 
operating economies, many firms have 
adopted A.D.T. Electric Protection 
Services—the modern, automatic safe- 
guard. against the hazards of fire, in- 
trusion, sabotage, burglary, and the 
production stoppages and other devas- 
tating results of such casualties. 
These services, functioning auso- 
matically, afford maximum protection 


with minimum guard forces. Adop- 
tion of A.D.T. Protection has made it 
possible for hundreds of plants to 
eliminate or substantially reduce their 
guard forces—not only releasing man- 
power for productive work, but also 
getting better protection and effecting 
substantial savings. 

We shall be glad to make a survey 
of your particular protection prob- 
lems, without cost or obligation. For 
detailed information on these and 
other A.D.T. Protection Services, 
write to A.D.T. Executive Offices, 155 
Sixth Avenue, New York. 


A.D.T. AUTOMATIC FIRE DETECTING AND REPORTING SYSTEMS 


Controlled Companies of AMERICAN DISTRICT TELEGRAPH CO. 155 Sixth Ave., New York 


CENTRAL STATION OFFICES IN ALL PRINCIPAL CITIES OF THE U.S. 
a 
. 


AGAINST FIRE-BURGLARY- HOLDUP 


A NATION-WIDE ORGANIZATION 
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IN THIS TOUGHEST OF ALL WARS THERE IS 
NOTHING BETTER THAN 

PRECISION BOMBING 
BY OUR FLYING FORTRESSES 
TO POUR CRINGING FEAR INTO THE ONCE 


BOASTFUL SUPERMEN 


and 
Yesterday - Today - Tomorrow 
NOTHING BETTER THAN 


Globe Fire Protection 


Automatic Sprinkler Systems 


to assure no interruption by fire in the continuous 
flow from factories and warehouses of essential 
war material. 


Our most cherished reward in this War Period after nearly 
half a century spent in creating by sound basic engineer- 
ing is the knowledge that dependable Globe Sprinkler 
Apparatus for Automatic Fire Extinguishment embodies 
the maximum of engineering ingenuity with a minimum 
of critical material and is approved by all Government 
and Insurance Authorities. 


GLOBE 


~ Automatic Sprinkler Co. - 


Philadelphia, Pa. 


SALES OFFICES IN PRINCIPAL CITIES 











QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION. 


Does your Watchman know 
how to fight an OIL FIRE? 


Does he know which extinguisher to use? Does he 
know what NOT to do in the event of a magnesium 
fire? Thorough instruction in fighting all 3 classes of 
fire is contained in the DETEX Plant Protection Manual. 
Write for your FREE copy today. , 


DETEX WATCHCLOCK CORPORATION 


84 VARICK STREET ° NEW YORK 
4163 RAVENSWOOD AVE. ® CHICAGO 
31 BEACH STREET ° BOSTON 
122 MARIETTA STREET © ATLANTA 


IDE FE X warcamens ctocks 


NEWMAN ECO ALERT PATROL 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION, 
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Cbs 
VVC! 


INDUSTRIAL 
SPRINKLING 
SYSTEMSon anal 


Viking Sprinkler Systems guarding vital War Bases and 
Plants say “Not Here” to Fire! Today, Viking’s entire out- 
put is going where the tools of war are made, stored, 
handled, repaired and used. 


Thus in war, as in peace, Viking Sprinkler Systems are proving their 
dependability. When Viking stands guard, Fire heeds the command “Not 
Here!” . . . and the tools of war stay fit for their intended job. 


VIKING CORPORATION DEALERS 


Crawford & Slaten Co. Viking Automatic Sprinkler Co. 
Atlanta, Georgia Chicago, II 
C. W. Hutchinson, Inc. Viking Sprinkler Co. 
Huntington, W. Va. Cincinnati, Ohio 
Indiana Automatic Sprinkler Co. Viking Sprinkler Co. 
Indianapolis, Indiana Detroit, Michigan 
Texas Automatic Sprinkler Co. Viking Automatic Sprinkler Co. 
Dallas, Texas Los Angeles, California 
Walton Viking Company Viking Sprinkler Co. 
Kansas City, Mo. New York, New York 
Viking Automatic Sprinkler Co, Viking Sprinkler Co. 
Boston, Mass. Philadelphia, Pennsylvania 
Viking Automatic Sprinklers, Inc. Viking Automatic Sprinkler Co. 
Buffalo, New York Seattle, Washington 
Viking Automatic Sprinklers, Ltd., Toronto, Ontario, Canada 
Viking Automatic Sprinkler Co., San Francisco, California 


THE VIKING CORPORATION 


HASTINGS, MICHIGAN 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION. 


Here’s the first step 
in fire fighting * 


veo ers AUN See] 


hb 
t 


"Keep your extinguishers in shape... 


FREE BOOK tells how! 


HEN fire breaks out, there’s no 

time to repair or recharge extin- 
guishers — they must be ready to hit 
the blaze fast! So the logical time to 
keep the equipment in fighting form is 
before the emergency... by systematic 
inspections at fixed intervals. 

A method for setting up an extinguisher 
maintenance system in your organiza- 
tion is outlined in a booklet prepared 
by Walter Kidde & Company. It covers 
all types of equipment, tells exactly 
what to check on each type, how often 


to examine and recharge. It shows how ex- * 
tinguishers should be placed and marked, 
how records should be kept. This book 
“Inspection and Maintenance of First 
Aid Fire Extinguishers”, will be sent 
you upon request. Write for your copy. 


e 
¥" 


‘ 


WALTER KIDDE & COMPANY, INC., 435 MAIN STREET, BELLEVILLE, N. J. 
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GUNS! 
BULLETS! 
SPRINKLERS! 


Vital Wartime Essentials! Star Automatic Sprinklers 
defeat the saboteur whose chief weapon is fire — Combat our 
enemies by guaranteeing uninterrupted war production — 
Preserve critical materials for our armed forces — Protect 
the assets of our Nation! 


Automatic Sprinklers Automatic Releases 


Corrosion-proof 7) Alarm Valve (Wet) 
Sprinklers ; yer: Systems 


Directional Flow . mm Dry Pipe Valve Systems 
Sprinklers p ra Deluge Systems 
Open Sprinklers — Heat-Actuating 


Ornamental Sprinklers "( Devices 


Alarm Devices = Pre-Action Systems 


Star Automatic Sprinklers and Fire Protection Devices bear approval of all 
Insurance Authorities having jurisdiction and various Governmental Agencies. 


Economy in installation cost and maintenance has dictated the 
consistent policy of Star Sprinkler Corporation in distributing its 
Fire Protection Devices through local licensed contractors who 
have had a lifetime of experience in the installation of auto- 
matic sprinkler systems. Operating throughout the United 
States, Canada and South America, Star licensees, due to their 
strategic locations, can render instant service. Write us for name 
and address of Star licensed contractor nearest your location. 


STAR SPRINKLER CORP. 


Westmoreland and Collins Sts. - Philadelphia, Pa. 


* 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION. 


THE HEART 


OF YOUR FOG FIRE FIGHTER 


1S A PUMPSjci/ 


Crash Fog Fire Trucks built for Pan American Airways System by Edgar Road Tank Works, 
Linden, N. J., are equipped with the Hardie Imperial XCXX High Pressure Pump. 


HARDIE PUMPS 


IMPERIAL MODEL LCXA PUMP 


@ Leading manufacturers of Fog Fire Fighters equip their units with Hardie 
High Pressyre Pumps because exclusive Hardie time-tested features of pump 
design, construction and performance bring specific valuable advantages. 


The Hardie pump is a powerful, vertical crankshaft-driven pump which 
delivers maximum volume and pressure easily at slow speed (130 RPM), 
giving nozzle pressure of 500 to 800 P.S.I. This assures perfect atomization of 
the water, dependability under all conditions of use, and long, sustained periods 
of highest pressure operation without excessive wear or break-down hazard. 


The Hardie is the only such pump that provides complete lubrication for 
every moving part, including the porcelain-lined cylinder walls, plunger 
guide, plunger and plunger cups. For more than 40 years, Hardie pumps 
have proved their superiority in all fields of high pressure eran. 


When you buy a Fog Fire Fighter, specify a Hardie rome. 


THE HARDIE MFG. COMPANY 


Hudson, Michigan Los Angeles, Calif. Portiand, Oregon 


Perfected Fog Fire Gun 


@ The Hardie Fog Fire Gun is per- 
fectly balanced, very convenient and 
easy to handle. Opens and closes 
instantly. Readily adjustable from 
wide close-up drenching fog spray to 
long distance stream. Strongly built 
to deliver nozzle pressure of 500 to 


1000 P.S.1. 


PP cisco UMPS anv roc suns 


for 


ire “igieane 
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Millions VE TINY PARTICLES OF WATER 


Fire caused by flammable liquids comes 
quickly, unexpectedly. Then any moment 
a devastating conflagration might spread 
through the plant . . . unless ample pro- 
tection has been provided. 


FIRE-FOG offers such protection. This 
newest of “Automatic’s” Systems does 
three things and does them automatically 
and amazingly well: It blankets ... it 
isolates . . . it quenches. Millions of tiny 
particles of water—forming a mist-like 
spray—cloak and choke the flames, 


“island” and cool the fire, extinguish 


the blaze! 


Many months ago “Automatic’s” engi- 
neers started working on FIRE-FOG. 
Thousands of dollars were spent in 
designing, experimenting and perfecting. 
Today FIRE-FOG is ready for fire guard 
duty, and when necessary will go into 
action with a speed that is seemingly 
miraculous. Best of all, it does quickly 
the job it was designed to do—quench 
flammable liquid fires! 


Ask to have an “Automatic” Engineer drop in to see you. There’s no obligation. 


“AUTOMATIC. 


FIRE-FOG 


* IT BLANKETS 
* IT ISOLATES 
* IT QUENCHES 


ETNA Ra ate 
Ua em UTNE 


* * * OFFICES 


IN PRINCIPAL CITIES * * *& 
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SQUEEZ-GRIP 


has them covered! 


The swift release of carbon dioxide against sudden fires is so sim- 
ple with the sensationally new SQUEEZ-GRIP valve that women 
workers can operate it easily and effectively. With this modern 
C-O-TWO release valve anyone using it merely closes his hand 
to operate the release lever, just above the carrying handle, and 
carbon dioxide, the fastest non-damaging fire extinguishing agent. 
knocks out a fire in split seconds. Even while carrying a 15 pound 
extinguisher—no need to set the cylinder down to operate it— 
C-O-TWO gas can be discharged or stopped as quickly as you 
can close or open your hand. Time is saved ... gas is saved ... prop- 
erty is saved. SQUEEZ-GRIP is Safer—It's Faster. 
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There is cluays the One Best 


Central “Electro-Speed” Deluge 
Sprinkler System Model “AD” 


Completely Electrically 
Operated 


Rate of Rise and Fixed 


Temperature Controlled 


Fully Supervised 


*A PRODUCT OF THE ELECTRONIC AGE” 


Over three years ago we pioneered the first Underwriters approved 
electrically operated deluge type automatic sprinkler system. We now 
present, in the CENTRAL Model AD” Electro-Speed Sprinkler System, 
a completely new and all electrically operated system, amazing in its 
simplicity of design and in its instantaneous super-speed electric 
operation. 


Every functional part is a standard product with years of dependable 
use to insure for you satisfactory and continued service. 


Approximately two hundred CENTRAL Model AD” Deluge Sprinkler 
Systems are now in service protecting vital United States Army and 
Navy, and privately owned properties, and proving their superior 
design and operation over older types of deluge systems in adjacent 
buildings in some of these properties. 


Send for illustrated and descriptive bulletin N.P.-V-4. 


CENTRAL AUTOMATIC SPRINKLER CO. 


241 EAST ASHMEAD STREET ; : PHILADELPHIA, PA. 
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Real Protection for Hazardous Areas 


This 200,000-gal. Horton elevated tank provides gravity water 
pressure for fire protection in the fuse and booster area at an 
ordnance plant in Ohio. It stands ready, night or day, when- 
ever fire threatens. Write our nearest office for information 
or quotations. 


CHICAGO BRIDGE & IRON COMPANY 


CLEVELAND BIRMINGHAM NEW YORK 
WASHINGTON GREENVILLE, PA. PHILADELPHIA 
MOUSTON HILLSIDE, N. J. TULSA SAN FRANCISCO 





aL CaIL 





er 
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vy The flame arresting medium consists of an 
aluminum tube bank in the enlarged diame- 
ter running parallel with the flow of gases. 
Not even explosive violence will force flame 
through this tube bank. Available in 2”, 3”, 
4”, 6", 8”, and 10” sizes, all listed by Under- 
writers Laboratories. 
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WARTIME + PEAGETIME « ALL THE TIME 


HOFFMAN (12402)? is tHe 


The Hoffman 140-F Drycleaning Unit is approved by the 
National Board of Fire Underwriters as a Class II Unit —for 
use in conjunction with listed petroleum solvents having a 
flash point of 138.2°F. or over. The war shortage of chlorine 
has had no effect upon the legitimate operations of 
drycleaners using this equipment and solvent. Hoffman 140-F 
still provides approved, safe drycleaning operations. 


MACH IN 
CORPORATI 
= & 105 Fourth Ave., New York 3 


DRY CLEANING. LAUNDRY & GARMENT PRESSING EQUIPMENT 
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VALVES 
HYDRANTS 


AND PIPE LINE ACCESSORIES 


M & H furnishes a com- 
plete line of AWWA 
Valves, iron body, 
bronze mounted. 


Flush type fire hydrant, 
illustrated at right, sets 
completely below ground, i 
is used where standard Lett: 
type hydrant might inter- : 
fere with traffic or indus- j Flush 

trial operations. Comes | Type Fire 
with cast iron nozzle box ) } Hydrant. 


and cover. Bilow- 


Traffic 
Model 
Hydrant. 











AWWA & UNDERWRITERS 
APPROVED FIRE HYDRANTS 


M & H Fire Hydrants are dry top and re- 
volving head. They are easy to lubricate. 
Maintenance costs are low due to simplicity 
of design and rugged construction. They 
have low friction loss and great efficiency 
because barrel diameter is not reduced and 
there are no working parts or obstruction 
in waterway. Special Traffic model is de- 
signed to yield at the ground line under 
impact. Repair is simple and easy. 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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They stood up 


Several bushings had to be 
replaced, and tanks 
repainted—that was all 


under fire 


They came through a 
$50,000 fire virtually 
unharmed. Although 
surrounded by flame, 
they did not add 
to the fire. 


Oo of the many benefits to be 
obtained from the installation 
of Pyranol* transformers was amply 


demonstrated recently when 12 
Pyranol units were subjected to a 
severe external fire at a new war 
plant in the South. 

From the field engineer’s descrip- 
tion of the fire, it is obvious that 
transformers without noninflammable 
liquid, subjected to the same condi- 
tions, would have been almost a total 
loss. And it has been estimated that, 
with some types of transformers, 


the damage to the plant might have 
run as high as half a million dollars 

The only reconditioning found 
*Reg. U.S. Pat. Off. 


GENERAL 


necessary was the replacement of 
several bushing porcelains which 
were cracked by the heat, the paint- 
ing of the tanks, and the addition 
of a small amount of new Pyranol 
to make up for that lost through the 
bushings. 

The transformer interiors were in 
perfect condition. It was not even 
necessary to filter the Pyranol. 

Here’s an experience that proved 
the wisdom of investing in Pyranol 
transformers, from the standpoint 


of safety and reduction of losses 


from fire. General Electric Company, 
Schenectady, N. Y. 


ELECTRIC 


402-63D-5100 
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from this fellow / 


Tue BEsT THING a bulldog does is 
HANG ON! It’s mighty hard to 
make him let go! 


And that’s the lesson about War 
Bonds you can learn from him. 
Once you get hold of a War Bond, 
HANG ON TO IT for the full ten 
years of its life. 


You buy War Bonds because you 
want to put some of your money into 
fighting the war. But... if you don’t 
hang on to those War Bonds, your 
money isn’t going to stay in the battle. 


And ... you want to set aside some 
money for the future. No one knows 
just what’s going to happen after the 
War. But the man with a fistful of War 


Bonds knows he’ll have a roof over his 
head and 3 squares a day no matter 
what happens! 


War Bonds pay you back $4 for 
every $3 in 10 years. But, if you don’t 
hang on to your Bonds for the full ten 
years, you don’t get the full face value, 
and ... you won’t have that money 
coming in later on. 


So buy War Bonds. . . more and 
more War Bonds. And then keep them. 


WAR BONDS to Have and to Hold 


The Treasury Department acknowledges with appreciation 
'the publication of this message by 


NATIONAL FIRE PROTECTION ASSOCIATION 


INTERNATIONAL 


60 Batterymarch St., Boston 10, Mass. 
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PLUS-FIFTY DUGAS DRY CHEMICAL 
WILL BE NEEDED HERE.. ‘PD ° 


Things like this should never happen. But they do—and At’ why DUGAS Ex- 
tinguishers with PLUS-FIFTY DUGAS Dry Chemical should always be within easy 
reach. * Flammable liquid fires...flammable gas fires...electrical equipment fires 
all yield quickly to the fast fire-killing action of PLUS-FIFTY DUGAS Dry Chem- 
ical. © Immediately on striking flames, PLUS-FIFTY DUGAS Dry Chemical releases 
fire-smothering gases that quickly extinguish dangerous fires. Small fires don’t have 
a chance to get BIG. * PLUS-FIFTY DUGAS Dry Chemical is non-toxic, non- 
corrosive and non-abrasive. Hurts nothing except fire. For all the facts, write today! 


Approved by Underwriters’ Labora- 
tories and Factory Mutual 
Laboratories. 


Model 30-T 


SEND FOR FREE CHART 
showing characteristics of all types 
Model 150 Wheeled Extinguisher NFPA-2-44 of approved hand fire extinguishers. 


DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 
OWNED AND OPERATED BY ANSUL CHEMICAL COMPANY 
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Post-War Awnings 


\ PROVED UNDER FIRE 


Uncle Sam's Armed Korces couldn't 
afford to take chance with inflam- 
mable canvas... or anvas that 
the elements and mildew fungus 
rotted away rapidly. And they 
didn't — they specified firs, water, 
weather and mildew-resistant can- 
vas for war-time requiréments 
‘round the world. And FIRE CNIEF- 
Finished HOOPERWOOD Canvas 
has met every requirement &x- 
pected of it, and more. - 


This HOOPERWOOD “Engineered 
Canvas” is now produced exclu- 
sively for Government needs, but 
in the post-war world, think what 
it will mean to awning users to 
eliminate the hazard of carelessly- 
tossed cigarettes . . . to truckers 
who will be able to get truck cov- 
ers outlasting previous materials 


. cae UH 


HOOPERWOOD COTTON 


many times over. . . to manufac- 
turers who will find welding cur- 
tains impervious to accidental fire 
... to construction companies who 
can minimize the danger of fire 
losses due to inflammable wind- 
breaks and tarpaulins . . . to ship 
operators who want to stamp out 
the fear of fire at sea. 


These and many more applica- 
tions of HOOPERWOOD “Engi- 
neered Fabrics,” war-proved for 
post-war services, soon will be 
available to business and industry. 


WM. E. HOOPER & SONS CO. 
Nex York PHILADELPHIA Chicago 
MillA: WOODBERRY, BALTIMORE, MD. 
Since 800 (through six wars) the HOOPER, 
name hs symbolized highest quality in Cotton 


Duck ar other Heavy Cotton Fabrics, Paper 
Mill Drye\ Felts, Filter Cloth, Rope, Sash Cord. 


DUCK 
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Photo of Battleship North Carolina taken from accompanying vessel. Official U. S. Navy Photograph. 


Yoully She Satls. 


ASSURED OF HER MIGHT 


Confident in the efficiency of her offensive armament — there is * 
equal assurance in her defense against attack, strengthened by recent 
developments in fire protection. 


The performance of National Fire Foams in extinguishing serious 
fires is acknowledged in the following recent telegram: 


. Your Foam Fire-Fighting Apparatus is used 
entensively on naval vessels and has been instrumental 
in reducing losses due to oil and gasoline fires. You 
are to be congratulated on your record in producing 
this excellent fire-fighting equipment, which plays such 
a vital part in safeguarding our ships and the men 
who sail and fight on them, 

C. L. Cochrane, Rear Admiral, U.S.N. 
Chief of the Bureau of Ships’’ 


National Foam Fire Protection has been adopted by most large oil 
refineries and many other important industries. 
IN FIRE DEPARTMENT SERVICE 


National Foam System has equipment especially designed for the use 
of Fire Departments to meet all types of fire fighting requirements. 
Complete engineering service available. 


The experience of our engineering department is at your service. 


NATIONAL FOAM SYSTEM. INGE. 


\W MOL ee La oe 
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FROM FIRE TO OUT IN 2 SECONDS! 


Cd 


Plain ordinary water can be used to 
fight dangerous flammable liquid fires 
successfully. WaterFOG works where 
a solid stream of water or even spray 
is ineffective. Why? The answer is 
basic physics— speed of heat absorp- 
tion increases with surface area exposed 
to heat. 


By transforming impinging streams 
of water into minute fog particles, 
Rockwood WaterFOG nozzles greatly 
expand the total surface area of a given 
volume of water. These particles com- 
pletely envelop the combustion area — 
quenching the flames, then cooling 
the oil surface, retarding vaporization. 
Finally the foglets expand into steam, 
shutting off oxygen. 


Thus WaterFOG destroys what it 
takes to make fire: heat, vapor, oxygen. 
And unlike solid water or spray. 
WaterFOG floats gently into the com- 
bustion area — doesn’t plunge into the 
liquid to accelerate vaporization. 


Rockwood installations are approved 
by Underwriters’ Laboratories and 
Associated Factory Mutuals. Fixed 
piping installations and hose nozzles. 
Write for free Bulletin 123, describing 
how WaterFOG, a non-conductor, 
absorbs more heat, cools wider area, 
prevents “flash-back” and lessens water 
damage. 


ROCKWOOD SPRINKLER COMPANY 
56 Harlow St., Worcester 5, Mass. 


Specialists in Fire Protection 
ngineering, Equipment and 
Installation since 1907 


—Water 06 


WATER, ENGINEERED BY 
ROCKWOOD, COOLS, CONFINES, 
SMOTHERS OIL FIRES 
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PROMINENTLY 
DISPLAYED 


in every building will inspire “fire consciousness” and proper 
action when fire occurs. Fire signaling facilities were never more 
urgently needed, but scarcity of materials necessitates greater 
dependence upon existing boxes. Their prompt use for fire will 
conserve national resources. 


THE GAMEWELL COMPANY 


NEWTON UPPER FALLS, MASSACHUSETTS 





When The Fire Brand Strikes! 


Fire strikes suddenly and unexpectedly. If it is stopped 
immediately, the damage is small. If it is given a few 
minutes to burn, it quickly becomes uncontrollable. News 
headlines carry the grim story of gutted plants, destroyed 
materials, lost machines, men out of work. Replacement 


under present conditions may be next to impossible. 


For over 70 years one name has stood out as the mortal 
enemy of fire: GRINNELL. Dedicated to the cause of 
stopping fire at its source quickly and automatically, 
Grinnell Company has become a leading producer of 
automatic sprinkler fire protection systems. To Grinnell 
has been entrusted the protection of millions of lives— 
and over fifty billion dollars’ worth of the world’s 
property. 


There is a type of Grinnell System for every fire hazard. 
Complete information is available for the asking from 
any of our offices throughout the country. Grinnell Com- 
pany, Inc., Providence 1, Rhode Island. 


ERLLKELL 


AUTOMATIC SPRINKLER FIRE PROTECTION 








